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LeSabre Clearcoat Gloss. 
Another highly polished example 
of Buick quality. 


Increased protection against the sun’s harmful UV light. 


Against water spots. Against fading. Even acid rain. 
LeSabre Clearcoat Gloss protection. When it comes to quality, 


Buick puts a fine gloss on it. To learn more, call 1-800-4A-BUICK. 
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BUICK Pu. 
The New Symbol For Quality cm 
In America. m 9e2 4 
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| GM = 21993 GM Corp. All rights reserved 

1 LeSabr®is a registered trademark of GM Corp. 
Buckle up, America! 
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B. soni introduces DCC To 
Я Go. Portable and car units that 
| play the new digital cassettes. 
Cool. And your old cassettes. 
Groovy. 
з Now you can listen to the new 
Sema digital compact cassettes and 
о шу Г, your favorite old cassettes* just 
about anywhere. With the new 
f am Xy - | Fe D m. Ф RO. DP7 = 
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D A T HD MULTI-FUNCTION DISPLAY 


POWER OFF 


CQ- DC1 DCC ‹ car deck. 

DCC to go is skip resistant. So 
you can run DCC or drive DCC 
апа still enjoy the fidelity of digital 
sound with all the advantages of 
a cassette. 

And like the Technics* DCC 
home deck, both the portable and 
the car deck have anLCD readout 
that shows the name of the album, 
artist, song title and more. Plus, 
hunareds of your favorite albums 
are available now. 

The portable comes with a built- 
in rechargeable battery that gives 


Tru [deu 


met 1. ч он Я you about 212 hours of playback. 


ш аа | REP CRST Wm __ There's even a wired remote for 


КРЕ d I PE Y ace foals: controlling all major functions, 
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i TRECALL RANDOM _ REP осна includin g tape direction. 
| 1SCAN 002 Г 3 TPSalg Ssxip Rere! T.) ) The car deck has a removable 


front panel for extra security. It also 
has a wireless remote control and 
CD changer control capability. 

50 if you're looking for DCC to 
go, the choice is obvious. i 


just slightly ahead of our time? 


Science & Technology 29 
Electronics 34 

Home Technology 40 
Computers 
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End of school? 
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$30 million 
po. | refrigerator 
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The third-generation GM Impact is hardly the first electric car 
in the world, but it may qualify as the best. At the very least, 
it's the first serious effort to create an electric vehicle that out- 
performs its gasoline-powered equivalent. 


From a brand-new version of a World War Il fighter to a leat 
ing-edge scramjet, Russian entries were among the most in- 
teresting of the more than 100 aircraft on display. 


The familiar and ubiquitous refrigerator is undergoing radical 

changes that will slash operating costs. By designing Ameri 
co's most energy-efficient ice box, Whirlpool engineers tri 
umphed in а winnertake-all contest. Here’s how they did it. 


Some fis of the nation's deeply troubled school systems‏ | سس 
believe that new technology will make traditional education‏ . 


obsolete. But most observers believe technology used wise- 


ly can help save our schools. 


Do the advantages of food irradiation outweigh the potential 
risks? Yes, say many experts—if FDA-prescribed doses are 
applied. Irradiation might have prevented the outbreak of 
food poisoning that plagued Washington state last year. 


Goop SPORTS 
78 


With the latest advances in powertrains and chassis, sports 
cars drive at the leading edge of automotive technology. We 
examine four machines that deliver an excessive dose of fun 
on wheels: Chevrolet Corvette ZR-1, Dodge Viper R/T, 
Porsche 911 Turbo, and Toyota Supra Turbo. 
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ELECTRIC SPORTS CAR 


asten your seat belt: We're going to 

take you for a ride in an electric car. 

In this month's cover story, automo- 
tive editor Dan McCosh writes that the 
latest iteration of General Motors' lead- 
acid battery-powered Impact two-seater 
is quick, gutsy, and quite likely the best 
small car that the company has ever de- 
signed. 

McCosh drives just about every new 
vehicle produced by Detroit, Japanese, 
and European manufacturers. He also 
takes a turn in virtually every prototype 
and concept car he can finagle his way 


Senior Editor Don MeCosh ines нк бейт инт ати) 


into. McCosh has driven hydrogen-pow- 
ered cars, methane, powdered-coal and 
CNG-fueled vehicles, and some dozen 
different electric cars. "With a few excep- 
tions, the electrics have been slow, 
clunky, or both," he says, "leaving me 
with a rather cynical point of view about 
the future of these cars." 

GM's Impact, however, is different. 
There has been vast progress since Mc- 
Cosh's first ride in an Impact prototype 
and the production-ready Impact he ex- 
perienced recently. “GM is building an 
electric car that people will want to 
drive—even prefer to drive," McCosh 
concludes. "Impact has that rare sense 
of balance and design integrity that 
makes for a memorable automobile, re- 
gardless of its powerplant." 

Beginning this spring, the first of 
about 1,000 drivers in selected cities 
will have the chance to compare their 
own impressions of driving the Impact 
with ours. These drivers will be able to 
drive an Impact to and from work or the 
supermarket or wherever, to help auto 
manufacturers understand how electric 
vehicles can be designed to meet the ev- 
eryday needs that are beyond the labo- 
ratory and the test track. 

Why do we need electric cars? The 
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equation is complicated, but there’s 
ample evidence that suggests we can 
do an environmentally sound deed by 
trading in our hydrocarbon-spewing 
internal combustion engines for zero- 
emissions vehicles, such as electrics. 
Will we be able, in the long run, to 
compensate for the increased electri- 
cal energy needs by generating the 
power cleanly and efficiently? That re- 
mains to be seen. Beyond that, Mc- 
Cosh points out a side benefit of the 
struggle to solve the electric-car equa- 
tion: “It has freed up thinking about 
materials, manufacturing and tech- 
nology that will, no doubt, influence 
other projects.” 


tor Arthur Fisher wrote a compre- 

hensive series of articles on the cri- 
sis in the American education system 
for this magazine. This report, which 
focused on the sad state 
of science and math edu- 
cation, was widely her- 
alded and received an 
award from the Educa- 
tion Writers Association. 
We believe so strongly 
that science and math 
education are of enor- 
mous importance to the 
future well-being of 
America that Fisher’s 
reporting on this topic 
will become a regular 
staple of POPULAR . SCI- 
ENCE. (We have a limited number of 
reprints of Fisher’s report available. 
Write to Crisis in Education, care of 
this magazine. ) 

In this issue, Fisher takes a look at 
the prospects and promises of a funda- 
mental restructuring—a rethink- 
ing—of the public school system, with 
new technology at its epicenter. In 
fact, we don’t think anything of the 
sort is likely to happen in the near fu- 
ture. Not because it shouldn’t. But the 
reality of economics, politics, and oth- 
er factors point to a more moderate in- 
tegration of technology into the educa- 
tion system. Fisher reports that there 
are numerous computer technology 
projects that show signs of making an 
important contribution to our stu- 
dents—and to the teachers who must 
become better prepared to instruct 
them. His report also includes an up- 
date on the goal to set nationwide sci- 
ence literacy standards for students. 
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Which Gift Is 
Guaranteed To 
Delieht Your 
Favorite Driver? 


WRONG answer: 

The traditional necktie. ! 
RIGHT answer: 
This extraordinary 
Passport 4500! 


Only Passport 4500 SuperWide has Digital Pattern Recognizer 
(patent pending). DPR is a revolutionary anti-falsing system 
which digitally selects true Ka signals while simultaneously 
rejecting false Ka emissions caused by other radar detectors. 
Most importantly, DPR accomplishes this without reducing 
sensitivity. (Some brands reduce falsing by actually decreasing 
sensitivity in certain areas of the Ka bandwidth — which means 
you're not driving fully protected!) 


With DPR, Passport 4500 minimizes 


falsing wtth no lass in sensitivity 

Sensitivity 
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Sd Some detectors actually decrease 
Ka Band sensitivity in this area to reduce falsing 
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ESCORT products are designed and manufactured in the LSA, 


This holiday, knock the socks off 
your favorite driver by giving the gift 
guaranteed to delight: a Passport 4500 
SuperWide radar--laser detector. 


4-Band Radar--Laser Detection 

Passport 4500 SuperWide provides 
all-in-one protection against every 
type of radar and laser used today. 


Innovative Laser Technology 
Escort was the first to develop a laser 


detector. We've now taken our 
patented laser technology one step 
further by combining it with state-of- 
the-art radar detection. 


Full SuperWide Ka Radar Protection 
Passport 4500 SuperWide detects the 
entire radar spectrum including the 
newest SuperWide Ka frequencies. 
You're assured of complete protection. 
Exclusive DPR Anti-Falsing Circuit 
Only Passport 4500 has new DPR 
circuitry to minimize Ka falsing while 
maximizing sensitivity over the entire 


bandwidth. 


Our Holiday Guarantee 

Each Passport comes with a 30-day 
money-back guarantee which won't 
begin until December 25, 1993 — 
even if you buy now. If you're not 
delighted with vour Passport, return 
it Бү January 25, 1994 for a refund. 


This holiday, choose the right gift: 
give a Passport 4500 SuperWide. 


To order, call toll-free: 
1-800-433-3487 
In Canada, call toll-free 1-800-667-5452 


Passport’ 4500 SuperWide $229 


Free shipping & handling. Ohio residents add 6% sales tax. 


Passport 4200 SuperWide is available for 
only $199. Call for details. 


ESCORT 
Department 401614 
5200 Fields-Ertel Road 
Cincinnati, Ohio 45249 


The Innovative Edge.” 


© 1993 CMI 


TALK BACK 


AMMONIA: FUEL 
Or THE Furure? 


n “The Outlook for Hydrogen” [Oct. 
'93], you didn't mention that the best 
way to store hydrogen may be combin- 
ing it with nitrogen to form ammonia. 
Liquid ammonia can be stored in steel 
or lightweight composite tanks at room 
temperature, and its resistance to igni- 
tion makes it safer than liquid hydro- 
gen. Ammonia can be used in engines 
and fuel cells, either directly or after 
conversion to component hydrogen and 
nitrogen. Also, because it's used by 
farmers as a fertilizer, ammonia al- 
ready has an infrastructure in place 
for production and transport in large 
quantities. 
Alan Holmes 
Zanesville, Ohio 


THE Fur Sipe 


Whis year, I turn 40. Гуе been think- 

ing, “Great, only 20 more years until 

I kick the bucket.” But reading “Can 

We Live to 150?” [Nov. '93] made me re- 

alize that I may live to see the year 

2100. Thanks for a wonderful birthday 
present! 

Carlos Reynold 

National City, Calif. 


RECORD BREAKING? 


Ё “The World's Fastest Bike" [Oct. 
93], you state that the Cheetah's top 
speed of 68.73 mph holds the record. 
However, the 1973 Guinness Book of 
World Records says the highest speed 
achieved on a bicycle is 127.243 mph. 
The record holder, Jose Meiffret of 
France, used a 275-inch gear and made 
the run behind a windshield on a rac- 
ing car at Freiburg, West Germany, on 
July 19, 1962. 
Ed O'Connor 
Hanson, Mass. 


The kind of record youre describing, 
called a "paced record," now stands at 
152.284 mph. It was set July 20, 1985, 
at the Bonneville Salt Flats їп Utah. 
Because of the high gearing, rider John 
Howard was first towed behind a race 
car. Once released, he pedaled behind 


the car and a five-foot-wide, six-foot- 
tall fairing. This resulting aerodynam- 
ic assist, called a slip-streaming effect, 
means the rider doesnt have to fight 
through wind. In comparison, the In- 
ternational Human Powered Vehicle 
Association requires that no vehicles be 
used to tow the bikes or break the wind 
for riders. So the Cheetah’s record de- 
rives from pedal power alone. 


Pricey Vs. PRACTICAL 


Il “Whats New,” you often cover prod- 
ucts that are priced way out in the 
stratosphere, or are not available in the 
United States. For example, in the Nov. 
'ӨЗ issue you have a quick-bake oven 
thats faster than a microwave —for 
$9,500. Or take the long-distance lens 
for a cool 92 grand. I hope that in the 
future you confine yourselves to practi- 
cal things that are priced within the 
budget of the average reader. Once in a 
while, you may want to produce a mil- 
lionaires' issue to satisfy the rich, and 
let average people know what to buy 
when they hit the jackpot. 

Carl H. Walker 

Torrance, Calif, 


The goal of "What's New" is to provide 
readers with a brief look at new, unusu- 
al, innovative products and technolo- 
gies. We strive to present an eclectic mix 
of interesting products regardless of 
price; recently completed and just-pro- 
posed projects; and one-of-a-kind and 
mass-market items. The section is not 
intended as a buying guide. 


MINDING Our Ps AND Bs 


reudian slip or not, it was hilarious 
to read not just once, but twice in 
“The Wow Factor" [Nov. '93] about the 
latest offspring of digital technology: 
synthesbians. Surely even leading- 
edge computer-animation modeling 
can’t yet factor in one’s sexual orienta- 
tion—or can it? Could the author have 
been unaware of the intended synthe- 
sis here, fusing the words synthetic 
and thespian? 
David J. Zimmerly 
Ottawa, Ont., Canada 


You're right. We didnt mean to imbue 
synthetic actors with a sexual identity. 
We meant to say “synthespian.” 


Correction: John Nasta photographed 
the Panasonic FZ-1 Real 3DO [“Inside 
the Magic Box,” Dec. ’93]. 


Address letters to Readers Talk Back, PoPULAR Science, 2 Park Ave., New York, N.Y, 10018. Or fax your letter to us at 212-481-8062. 
Letters may be edited for space and clarity. We regret that we cannot answer unpublished letters. 
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Don’t worry, everything’s cool 
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With STP” Gas Treatment the water that causes gas line 
everything's also cool with the freeze, to dissolve dirt that 
fuel injectors and the fuel in- can clog fuel injectors, and to 
take system. Why would anyone reduce intake valve deposits. 
use plain old gas line antifreeze, And then, relax this winter. 
when STP Gas Treatment does No matter how frosty it gets 
so much more? on the outside, you can be 
Just add a bottle every time confident everything's cool 
you fill up to help remove on the inside. Bs. 
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New Rayovac Renewal- 
the alkaline battery that's reusable, 


25 times or more. 
(25`\ 


Renewal is a breakthrough 

technology that gives you long- 

life alkaline power not just once, d 

but time after time. 
In your portable stereo, one set vifa Renewal 

reusable alkaline" batteries lets you play 

about 100 hours worth of CD's, compared to just 

8 hours from a set of the best alkaline batteries. 
In a hand-held video game, клони 

alkaline batteries cost you « 


about a dollar an hour to m i>) 
run. Renewal costs you - 7 Ў ap .- 4 
only about 16 cents. МЫ" „^^ 
Reusables vs. meh. 

An easy win for Renewal. 


Because they're alkaline, Renewal batteries 
have none of the hassles you find with old- 
fashioned rechargeables. 

They come ready-to-use, and hold their 
charge in storage up to five years. 

And Renewal gives you far more power — 
up to three times more in the first cycle, more 
than twice as many hours over 25 cycles. 


it for you. And unlike current 


INTRODUCING THE BEST- PERFORMING 
BATTERY SYSTEM IN ALL OF CREATION. 


Charging is easier, too. 
The Renewal Power Station 
has a built-in microchip that 
knows exactly how much 
power each Renewal battery 
needs and custom-charges 


“Hours of Service __ 
over 25 cycles 


rechargeables, you can charge them when 
you like and always get maximum playtime. 
A Renewal Power Station is required to 
charge Renewal batteries. 


Think of all you'll save. 


One set of Renewal batteries can save you 
enough money to cover the cost of yonr Power 
Station. But you save more ... 
than money. By reusing f 
Renewal batteries, you — 98 
create less waste and help — ^ 
protect the environment 
for future generations. 


Call 1- 800-237-7000. 
Got a question? Just call us anytime. 


That's the Power of Renewal 


Exact performance will depend on the kind of device you use, and how you use it. 


2 ENEWAL | 
REUSABLE А ALKALINE Ко? "e 


© 1993 RAYOVAC CORPORATION 


RENEWAL 


КЕҮ TECHNOLOGY 

Instead of a metal key, this bicycle/padlock uses a credit card-size plastic strip s 
punched with three small holes. Sliding the card into the device lines up the 

holes with the locking pin mechanism to release the cable. Available in Europe, 

the Card-Lock costs about $15. Oxford Products Ltd., Station Industrial Estate, 

Kidlington, Oxford OX5 1JD, England. 
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Black & Decker's PowerShot heavy-duty staple gun is ergonomically 
designed: The handle is positioned so you exert pressure on the end where the 
staples are ejected, enabling precise one-handed operation. And because the driv- 
ing force is directly above the staple, you don't have to push as hard. The 
PowerShot costs about $20. 


FLEXIBLE 
TOY SET 


The giant K’nex construc- 
tion set is comprised of 
1,800 pieces in 22 
shapes. The pieces snap 
together to make any 
number of toys. The 
unique connectors let 
you build straight, 
curved, or angular mas- 
terpieces. Price: $100. A 
935 12-volt motor is op- 
tional. Connector Toy Set 
Co., Box 700, Hatfield 
PA 19440. 


_ Cop Speak the words “Dentist, 
Bet © Tuesday, 4:00” and the pocket 
W — Size Voice Organizer stores the 
‘task in memory and then beeps to 
7 remind you of the appointment. The 
unit automatically erases tasks upon 
completion and stores up to 400 
EE | phone numbers, which are accessible 
emase ЗОД via voice commands. Price: $200. 
n: Voice Powered Technology Inc., 


Ye o i£ d 19725 Sherman Way, Canoga Park 
ЖА y (A 91306. 


By collaborating with other manufacturers, and by using chain rather than shaft The Limelite night light i 
drive for the first time in the compony's history, BMW is offering European riders a made from a special lighting 
less-expensive, entry-level motorbike. Although its gas tank bears the BMW label, material that glows lime _ 
the F650 cycle uses a 652-cc single-cylinder liquid-cooled engine built by the green, doesn’t get hot, and 
Austrian firm Bombardier-Rotax. Aprilia of Italy is performing the final assembly. МЕ an onbienkabla bob: 

The bike is not available in the United States, and the price has not yet been set. Measuring only a quarter-inch 


NIGHT 
LIGHT 


thick, the light is difficult for children to pry out of an electrical socket, ond it uses 
one hundredth the power of a standard seven-watt night light bulb. Price: $10. 
Austin Innovations, 9907 Burnet Rd., Austin TX 78758. 


ThinkPad” 750 o 


MULTIFUNCTIONAL LAPTOP 
A 16-bit audio chip, built-in speaker, microphone jack, and voice-recognition capabil 
ities are standard features of IBM's ThinkPad 750C. Options include a television 
tuner for on-screen TV and VCR playback; a cellular digital packet data-communica- 
tions module for wireless voice, fax, and modem communications; and a docking 


station with CD-ROM drive and a full-motion video card. Price: $4,699. 
ARTY SPEAKER 


It's art and it’s functional: The “Drop” is п convention- 
al closed loudspeaker but is constructed from more 
than 200 pieces of polished wood and stuffed with 
acoustical damping material. The 66-pound unit and 


other wooden styles are available in Europe. 
Hartmann Design, Dachsweg 1, 85598 Baldham, 
West Germany. 
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"X 50 


WORTHY OF 
AN ADMIRAL D 


Waterproof, shockproof, and filled "— 
with pressurized nitrogen gas to pre- 
vent fogging, these Commander III 
7X50 marine binoculars also feature Steiner's 
"Admiral's Cup” special lens multicoating to enhance definition. 
Bearings from the built-in compass can be taken quickly at any dis | 
tance, even in choppy water. Price: $1,399. Pioneer Research, 

216 Haddon Ave., Westmont NJ 08108. 
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A BRILLIANT FUSION. -> 
This is hot. A digital disc you can record on! | ve | 


It's totally portable. And virtually unshockable. With instant random access to mixes you make. 
And to hundreds of prerecorded titles from your favorite artists. « 


„й 
The revolutionary MiniDisc. Pa 
= "20 ^ 
é 
T 
f 
3. 
* 3 
` * 
E- 
For your complete to all Sony consumer electronics, e aa ae ` 
To receive your copy for $4.95, plus $1.50 shipping and handling, call 1-800-848-SONY. Visa and MC expires 4/94. © 1993 Sony Electronics Inc. i 
Reproduction in whole or in part without written permission is prohibited. АП rights reserved. Sony, Sony Style and MiniDisc logos are trademarks of Sony. К 
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PC Ener-G Saver turns your 
power-hungry computer into û 
"green" machine. Plug your 
computer, keyboard, monitor, 
and printer into this powerstrip, 
then select the settings in the ac 


| companying software program to 
IF determine when you want your PC 


ra 


LINK 
YOUR 
LAPTOP 


The simplest way yet to 
transter files trom your 
desktop PC to your note- 
book computer is LapLink 


Wireless 1.0, comprised of | == to “power down." The powerstrip au- 
two radio connectors and | “==  tomatically puts components in 
software. Each five-ounce “sleep” mode when cued by the soft- 
radio connector has a ware. Price: $90. PC Green 

range of 30 feet and gets Technologies Inc., 1 Centerpointe Dr., 
five hours of power from Ste. 210, La Palma CA 90623. 


its nine-volt battery pack. 
Price: $259. Traveling 
Software, 18702 N. Creek 
Pkwy., Bothell WA 98011. 


SUPER-SLEEK CAMERA 


Made with a titanium body that houses a sapphire glass viewfinder, the Contax 

T VS 35mm camera incorporates a Carl Zeiss 28-56mm zoom lens. The $1,695 
T" camera offers mid-roll switching between standard and panoramic picture sizes. 
E Contax, 100 Randolph Rd., Somerset NJ 08875. 

CD-I ACCESSORIES 

Goldstar's GDI-11 Compact Disc Interactive (CD) machine features two unusual 

ports: one for a microphone, and one for a pointing device that lets you manipu- 

late on-screen images. Like other CD4 players, it hooks up to a TV and uses inter- 

active educational and entertainment CDH discs. The GDI-11 costs about $500, 

but is not available in the United States. 


DEBUTANTE 


Korean manufacturer Kia Motors 
makes its U.S. debut with the 
1994 Kia Sephia. The compact 
sedan is powered by a 1.64iter 
four-cylinder SOHC engine that 
generates 88 horsepower. 
Available with either a four-speed 
automatic or five-speed manual 
transmission, the vehicle aver- 
ages about 30 mpg. The sedan 
costs $9,000. 
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“Toyotas Are Darn 
Near Indestructible?’ 


4-Wheel & Off-Road 


The first thing you'll notice about tough Toyota satisfying owners. In addition, Toyota owners have 
Trucks like the 1994 4x2 Standard Bed DX probably ranked Toyota the #1 Truckline in Customer 
isnt just how good they look, or the proven 2.4-liter Satisfaction three years іп a row" And owners 


engine. Not even the spacious cargo bed. Its that year also ranked Toyota Best Compact Pickup in Initial 
in, year out, Toyotas have a habit of sticking around. Quality for the past two years? 

We started selling trucks in America 30 years So if you're looking for another way to describe 
ago. Апа now over three million are still on the road: Toyota Trucks, try incomparable. Toyota Trucks. 
Still working hard. Still playing hard. And still You just gotta love 'em. 


“Т love what you do for me” 
Call 1-800-GO-TOYOTA if you'd like a Truck brochure and the location of your nearest dealer. *R.L. Polk & Co. registrations as of July 1, 1992. ** 1991-1993 J.D. Power and Associates Light Truck Customer 


Satisfaction with Product Quality and Dealer Service Studies™ 1993 study based on 8,194 consumer responses. t J.D. Power and Associates 1992-1993 Light Truck Initial Quality Studies™ 1993 study based 
on a total of 11,719 consumer responses indicating owner-reported problems during the first 90 days of ownership. Buckle Up! Do it for those who love you. © 1993 Toyota Motor Sales, U.S.A., Inc. 


BEYOND DERAILLEURS 


This prototype alHerrain bicycle shifts to the optimum gear for you: It features a 
2.6-to-| automatic torque converter transmission that continuously varies as you 
pedal up and down hills. The bike may be available early this year for between 

$500 and $600. Pac Technology Inc., 1701 Greenville Ave., Ste. 816, 
Richardson TX 75081. 
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Sony's CVP-M3 color video printer connects to a VCR, camcorder, or laser disc play- 
er and creates color prints from video footage in about one minute. Prints may be 
dated and titled, and multiple images can be merged for picture-in-picture effects. 
The CVP-M3 costs about $1,200. 
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The Pro Player Joystick works with 
Super Nintendo and Sega's Genesis. 
Plug the joystick into the controller 
input on the console, then flip the 
selector switch to either 

Nintendo or Genesis. 
Price: $35. Naki 
International, 
Century City 

North, 10100 
Santa Monica 

Blvd., Ste. 1400, 
Los Angeles CA 
90067. 


Most remote pointing devices for directing software presento- 
tions use small video cameras and cost about $1,000. LaserMouse, 
which uses motion-sensing technology, costs just $150. Sensors embedded in the 
pen-size pointing device send signals to an infrared receiver, which has a 50-foot 
range. TV Interactive Corp., 1546 Centre Pointe Dr., Milpitas CA 95035. 


RUBIK’S REVENGE 


The Video Cube is a CD-ROM-based computer game that lets you play three-dimen- 
sional puzzles similar to Rubik's Cube. When you complete each puzzle, the front . 
image becomes the first frame of a video clip. For example, the “Space” puzzle 
features NASA film clips. A Super VGA monitor, sound card, and double-speed CD- 
ROM drive are required. Price: $50. Aris Entertainment, 310 Washington Blvd., 

Ste. 100, Marina del Rey CA 90292. 


Find out why your PC 


won t talk to your LAN. 
And what you can do 


about it. 


— € 


| Talk to twice as many 
or 3 | 
ў -—— —Á — people about parallel 


universes. 


Discover a good place to dive, or get the 
lowdown on bouyancy compensators. 


каа (Є 


Copy down a truly delicious 
tofu recipe. (Really!) 


Finally, a computer information 


service you can't outgrow. 
No mattér how hard you try 


Dive deep into 
aquarium lore. Like whether a canister or protein 


filter is better for a 110-gallon saltwater tank. 


No matter what you're into, you can get more out 
of CompuServe. 

You can range widely over a wide list of services that 
will help you, entertain you, teach you, and challenge you. 
Or delve deeply into your favorite topics, learning (or even 
teaching) more, meeting experts, and making friends with 
people who share your interests. 

CompuServe lets you do everything from keeping in 
touch with our communication services, to getting advice 
from online hardware and software experts. It's the one 
computer information service you won't outgrow, 


But you will have a good time trying. 


For a low one-time membership fee and $8.95 а month, 


Find out just what the 


heck a zither is. 


Shop. But don't drop. Need a 100% cotton 
pinpoint oxford shirt with button-down 
collar? In ecru? Try on our Electronic Mall*. 


you can use our most popular services as often as you like: 
news, sports, weather, shopping, reference materials, our 
electronic mail service of up to 60 messages a month, and 
more. Plus there's a whole universe of other, extended options 
available at nominal additional charges. Your first month on 
CompuServe will be free, and we'll give you a $25 usage credit 
to explore our extended services. 

To buy a CompuServe Membership Kit, see your 
computer dealer. For more information, or to order direct, 


call 800 848-8199 (614 529-1349 for international inquiries). 


(8! CompuServe’ 


The information service you won't outgrow.” 


This robotic pill delivers medication when 
heated. The 2-cm by 1«m capsule and its соп- 
tents are tagged with radioactive material and 
tracked by a gamma camera until the capsule is in 
the oppropriate location. An external power amplifier 
and transmitter coil then produce a magnetic field, 
which is picked up by a receiver in the capsule and con- 
verted into heat to release the drugs. Currently being used 
to test new drugs, it was developed by Glaxo Inc. and 
Research Triangle Institute in Research Triangle Park, N.C. 
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| PERSONAL 
PORTABILITY 
| Weighing in at about two pounds, the Sharp РТ-9000 Personal Information 
| Assistant is a cross between a personal digital assistant and a subnotebook com- 
puter. It features pen input, a 7 ‘/xinch touch screen that can be viewed from any 
angle, and Type 11 and ЇЇ! PCMCIA card slots. The operating system and other pro- 
rams are stored in ROM for instant access. A detachable keyboard is optional. The 
899 device can run for 22 hours on six AA batteries. 
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VIEW TO A COMPUTER 


With Stika and SignMate software, you can create vinyl bumper stickers, iron-on 
clothing transfers, and labels. The portable "printer" doubles as a scanner for incor- 
porating logos and other symbols into your designs. Price: $499. Roland Digital 
Group, 1961 McGaw Ave., Irvine CA 92714. 


Sony's PCS-V4 multimedia box provides live video and audio communications from 
computer to computer. The device combines a color video comera, a microphone, 
and a speaker in one unit that can be placed on top of a personal computer moni- 
tor. For videoconferencing, the $999 box features full-duplex echo cancellation. 


COMFORT CLASS 


This hand-built, semirecumbent bicycle is designed with front and rear suspension 
integrated into the frame. The bike also has an adjustable steering system that tilts 
to accommodate different arm lengths and torso sizes, and a padded adjustable 
seat for lower back support. The bike costs about $5,000. Stiber Technical, 1621 
Oconee St., Athens GA 30605. 
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Peterbilt Motors Company and Franklin Mint 
Precision Models present the first and only 

authorized precision-engineered 1:32 scale p 
re-creation of the truck that keeps America moving. | ibas snsikn banus 
Assembled by hand from 248 separate parts. of over 107." (26.67 cm) long. Scale 1:32. 


1 D" 


ND =: | 


k 


It's the essence of power and cab to the lap-ot-luxury interior à look a rpillar only from Franklin Mint 
endurance. The Peterbilt Model with its built-in bunks, grab han- 3406B engine. It's painted an Precision Models. 
319. Now, America's truck comes dles and storage cabinets. Swing eye-catching Sable Black and = ڪڪ‎ — 
to life in a spectacular die-cast open the door and eyeball the polished by hand to a shimmering, SATISFACTION GUARANTEED 
re-creation from Franklin Mint instrument-laden dashboard and mirrored finish. If you wish to return any Franklin 
Precision Models. operable steering wheel. The Experience the power of the Mint Precision Models purchase, 
Here'sthe realdeal. From the — rear-view mirrors actually pivot ultimate Big Rig for just $195, you may do so within 30 days of 
fully equipped rack of air horns on their brackets. You can even payable in monthly installments. vour receipt of that purchase for 
and running lights on top of the lift the 90-degree tilting hood for ^ Specially imported and available replacement, credit or refund. 
Franklin Mint Precision Models Please mail by January 31, 1994. 
Franklin Center, PA TUUS GUI Є. , , чынак ALL ORDERS ARE SUBJECT TO ACCEPTANCE 
Please send me my 1:32 scale precision-engineered replica of "ай. 
the Peterbilt Model 379, to be sent to me fully assembled and j ERS MSS — — — LEASE PRINT CLEARLY TT 
ready for display. — — 
І need SEND NO MONEY NOW. I will be billed for a deposit | ы Е 
of $39* prior to shipment, and for the balance after shipment, CITY/STATE E ZIP. 
in 4 monthly installments of $39* each. 
* Plus my state sales tax and TELEPHONE # (____ [А c-———— у). a, s 
а one-time charge of 83. for shipping and handling, © 1994 FMPM 14917-8D Y W-45 


Franklin Mint Precision Models? Simply Miles Ahead. 
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TALK IS 
CHEAP 


Low-cost, two-way personal satellite communi- 

cations will get a boost this year as the first satel- 

lites of Orbital Communication's 26-satellite low- 

Earth orbit system are launched. The 87-pound Orbcomm satellites incorporate 17 
data processors and seven antennas that will enable each of them to transmit and 
receive approximately 50,000 messages every hour from pocket-size Orbcomm 
communicators. 


` PRIMED FOR PRODUCTION 
Initially unveiled at the Frankturt Motor Show in September 1991, the VW Chico, 
о hybrid gas-and-electric urban runabout, is slated for 1995 production in Germany. 
The vehicle's nicke-cadmium batteries, used mainly for low-speed city driving, are 

| complemented by a gas engine that kicks in automatically for quick acceleration 

and speeds over 35 mph. 


BOLTED 
DOWN 


This foamined steel safe 
bolts to the floor of your 
car's trunk. Car Safe's sev- 
en-pin tumbler lock has 
10,000 key variations. 
Price: about $95. 
Automobile Imports Ltd., 
7 Old Chapel Mews, Lake 
St., Leighton Buzzard 
Beds, LU7 8RN, England. 
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TAKE YOUR 
PICK 


A new series of notebook computers 
from Panasonic has a slot that can be 
used for a range of interchangeable 
peripherals: a floppy drive, a 3.5- 
inch CD-ROM drive, a special 
video pack, or an extra bat- 
tery pack. The screen 
can also be 
flipped over 
and used 
with a perr 
input de- | 
vice. Available only 

in Japan, the computers 
cost from $2,500 to $6,000. 


VIRTUAL 
THREADS 


The latest entry on the growing list of 
virtual-reality visors, gloves, and other 
gear is a Lycra bodysuit called 
Datawear. As you move, 96 sensors 
stitched into the suit track the move- 
ments of your limbs, joints, and mus- 
cles; your movements then determine 
the outcome of the scenario you're 
watching in the head-mounted dis- 
play. Available in Britain, the suit (in- 
cluding the head-mounted display) 
costs a hefty $37,000. Virtual 
Presence Ltd., 25 Corsham St., 
London N1 6DR, England. 


If you think home theater means a room full 
of speakers the size of movie posters... 


The Bose Acoustimass-7 bome tbeater speaker system 


7 = : | v Like magic, Bose Acoustimass 


“In fact, the more I use 


Acoustimass speakers, the 
more amazed I am.” 
— Julian Hirsch, Stereo Review 


5 y ij тг 


Tbe deep, powerful lows tbat belp make 
movies sound so real are produced by tbe 
Bose patented Acoustimass bass module. 
Hide it completely out of view anywhere in 
the room. 


home theater speaker systems turn 
an evening at home into a night at 
the movies. 


Home theater 
made more lifelike 


At your favorite movie theater 
you hear everything, all around you, 
no matter where you sit. Bose Direct/ 
Reflecting" speaker technology pro- 
vides movie theater realism in your 
home by reflecting part of the sound 
off your walls. Everyone watching 
gets the same lifelike movie experience. 

Your movie theater also provides 
consistent, matched sound — because 
all the speakers are the same. This 
advantage is usually ignored with 
home theater, but not with Acousti- 
mass speakers. Like the movies, they 
have identical left, center, and right 
channels. 

And for complete surround, add 
other Acoustimass speakers for 
matched rear channel sound. 


Home theater made smaller 


Conventional speaker technology, 
where better sound means bigger 
speakers, makes home theater 


impractical. But Acoustimass speaker 
arrays stand no taller than a video 
tape, so you can place them just 
about anywhere. 

And Acoustimass home theater 
speaker systems are only made by 
Bose, the most respected name in 
audio. 


Check your local newspaper 
for special offers 


Then go look. And listen. You'll 
find there’s an Acoustimass home 
theater speaker system to fit your 
needs and your budget. Or call us 
toll free for more information and 
names of authorized dealers. 

With Acoustimass speakers, you'll 
no longer just watch a train cross 
your TV screen. You'll feel it rumble 
right through your living room. 


Call for a FREE Guide - 


to home theater. 
1-800-444-BOSE Ext. 302 


(1-800-444-2673) 


Mon-Fri 9AM to 9PM. Saturday 9AM to 5PM 


©1993 Bese Corporation. Covered by patent nehts raned ancor pending, [998488 
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Better sound through research. 


ШИНЕ The Apache American V-Twin concept motorcycle features an unusual hydraulic, 
E — hubless wheel-drive system that enables the rider to maneuver both the front and 
ET \ | | | \ ‚ rear wheel for better handling and steering control. The limited-production cycle, 
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тшшш шш О) | which costs about $85,000, should be available by mid-1994. Next World Design 
ONE-STOP MULTIMEDIA : Inc., 6566 Retton Rd., Reynoldsburg OH 43068. 


Apple's latest alHin-one system, the Macintosh Performa 550, has builtin 
multimedia features, including speakers, microphone, and digital sound. 
It also has a double-speed CD-ROM drive, 68030 processor running at 
33 megahertz, and an external fax//modem. Price: $2,000. 


| 


On the outside, Nissan’s 1995 240SX sports coupe has sophisticated new aerody- 
namic styling. Inside, it features dual air bags and meets the 1997 federal side-im- 
pact standards. The 2405Х is scheduled for introduction later this year. 
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GAS ON THE 


To service seasonol vacation routes and major sporting exhibitions in the Nantes Minolta's Freedom Zoom 105EX 35mm camera measures less than two inches 
area of western France, Elf Aquitaine, of Paris La Defense, France, will install exper- from front to back, making it one of the thinnest zoom lens-shutter cameras in its 
imental portable gas stations. Each unit has four self-service pumps, with a credit- class. How did Minolta do it? By cocooning the unique 38-105mm (3X) autofo- 
card payment system. The tanks hold 5,000 gallons of fuel. cus zoom lens in a lens barrel that retracts when the power is off. Price: $300. 


22 © POPULAR SCIENCE JANUARY 1994 


THE MOST POWERFUL COMPACT RADIO IN THE WORLD! 


Industry 
Association 
. Award for 


«^ Innovation Ji 
M G — D 4 


Listen! Here is the BIG BREAKTHROUGH 
in powerful performance and design. And 
only Willabee & Ward has it in the USA. 
No other compact radio in the world packs 
all these powerful features. 


А. POWERFUL RECEPTION. The Grundig 
YB-500 does it all: pulls in AM, FM, FM 
stereo, every SHORTWAVE band, even 
aviation, military and ship-to-shore. All with 
lock-on digital precision. 

А POWERFUL SOUND. Exclusive Audio 
Power Boost — found on no other world 
band radio — gives the YB-500 big, rich, 
room-filling legendary Grundig sound. 


Powerful Features. 


Power scan! The YB-500 has continuous 
power scan on shortwave — stops at every 
signal and lets you listen. When you hear a 
broadcast you want, you tell the radio 
to stop. Only Grundig has this feature. 
Power timing features! The YB-500 can 
send you to sleep on FM, wake you with 
weather on AM, then switch you to BBC 
shortwave. Even shuts itself off. Elsewhere, 
you'd pay $500 for these features. 


Powerful Memory. 
The BBC and all other major world broad- 


THE GRUNDIG YB-500 
FM/AM Shortwave Receiver 


casters are pre-set for instant retrieval. You 
can add up to 40 more stations on any band 
and even display call letters for reference. 
No other radio at this price offers such 
powerful memory. 

Also has instant keypad access to all fre- 
quencies. Illuminated, adjustable LED display 
for bedside use. Advanced RDS FM station 
information display. It will be years before 
other makers catch up with the YB-500. 
Available today only from Willabee & Ward. 


Powerful Value. 

The Grundig YB-500 is only $299 (plus 
$950 shipping and handling), payable in 
eight monthly credit card installments of 
$38.56. Includes 4 AA batteries, deluxe 
travel pouch, stereo headphones, owners 
manual, and Grundig’ shortwave listening 
guide. INTRODUCTORY OFFER: ORDER 
NOW AND GET A FREE DUAL-VOLTAGE 
INTERNATIONAL ADAPTER! 

Grundig 1-year warranty on parts 
and labor. 30-day money back guarantee. 
Grundig is to radios what BMW and 
Mercedes are to cars. European look! Euro- 
pean sound! European quality! Order now! 


Extension 697-121 _ 


س س س س pot‏ 


| Lans 
NEW! 
Just 
arrived 
from 
Europe! 


= — 


stand and retractable ferrite antenna. 


RESERVATION APPLICATION 


Willabee & Ward 
47 Richards шан è Norwalk, CT 06857 


` Extension 697-121 


Please send me. Grundig YB-500 
Digital All-Band Shortwave Receiver(s). For 
each receiver, charge eight installments of 
$38.56* to my credit card: 

Û VISA ÛJ MasterCard (0 Discover L] Am. Ex. 


Credit Card No. 
Name 


Exp. Date 


Please Print Clearly. 
Address 


City 
State/Zip 


Signature 

(Orders subject to acceptance.) 
(J I prefer not to pay by credit card and will pay 
by check. Enclosed is my check for $299 plus 
$9.50 shipping/handling, a total of $308.50* 
for each receiver. 
*Any applicable sales tax will be billed with shipment. 
Higher shipping/handling outside U.S. 
Phone orders normally shipped next business day. 
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First and ONLY world band with 
award-winning vertical design. Measures 
approximately 77^" x 4^" x 14^ with built-in 


The 407-foot-ong Stena Sealink catamaran will be the world's largest high-speed 
ferry. Able to cruise up to 40 knots, the 1,500-ton craft will carry as many as 
1,500 passengers and 375 cars. Scheduled to be launched in 1995, the massive 
ferry will halve the crossing time between Wales and Ireland. 


TURBO- 
CHARGED 
High torque and power char- 
acterize the 850 Turbo, 
Volvo's latest addition to 
the 850 line. Its 2.4- 
liter, іп-іпе 5-cylinder 
DOHC engine delivers 
222 hp at 5,200 rpm 
and 221 pound-feet 

of torque, as opposed 
їо the nonturbocharged 
engine’s 168 hp at 
6,200 rpm and 162 
pound-feet of torque. 


Price: less than $30,000. 
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VIDEO EFFECTS 


Add advanced special effects to home videos with Sima’s Video ProMagic SFX-5 
video editor. Visual effects include strobe lights, mosaic patterns, painted graphics, 
and picture-in picture. Narration and music are incorporated via the unit's omnidirec- 
tional microphone. Price: $600. Sima Products Corp., 8707 North Skokie Blud., 
Skokie IL 60077. 
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The first pager to use a single AAA 
battery, Motorola's Bravo Encore feo- 
tures an angled, top-mount display 
for easy viewing when the pager is 
clipped to a belt or purse. The $180 
unit stores up їо eight 1 2-digit num- 
bers in memory. 


SMOOTH SLIDING 
Sliding miter table extensions, once featured exclusively on high-end tables, are 
now available as an accessory to the Sears Craftsman line. Sears’s sliding exten- 


sion replaces the regular extension of most ten-inch stationary table saws. Its travel 
range of more than two feet accommodates nearly any size board. Price: $150. 


Now you can get perfectly steady videos 
at at the following locations. 
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From a distance. From a ski lift. 
WV ү 7 [hile shooting conditions may be shaky, your videos certainly And consider all our camcorders come with. 
VV don't have to be. Not if you're recording with one of The Hi8 UCSS offers a 12x optical, 24x digital 
| = Canon's newest camcorders, zoom. À digital signal processor for sharper 
the UCSS or E700, with details and truer colors. And a five-mode pro- | 
our revolutionary Optical 8 grammed AE that ensures beautifully exposed Canons flexi 
- Image Stabilization E “g FX pictures even vari-angle prism virtually 
| EE y" dm i d { h eliminates shaking. 
Without Optical With Optical Image system. under E ше 
ллы Ж Lu The system, toughest conditions. The 8mm E700 


which we call Shake Absorber,™ works like 
no other in eliminating camcorder shake. А 
specially designed vari-angle prism is 
НАКЕ the reason why. The 
ABSORBER” prism optically com- 
pensates for hand tremors and external user friendly. 
vibrations to ensure that you get per- So check out the UCSS and the 
fectly steady video images, especially in 


ls d й. — ^. E700. You'll realize how good they are 
telephoto situations. E700 | UCSS in just two shakes. 


-~ Illuminator comes with a built-in pop-up 
BE light for indoor or “0 Lux” shooting. 
| A 12x zoom. And a three-mode pro- 
grammed AE. Best of all, though, both 


camcorders are fully automatic and 


*Simulated Demonstration, ©1993 Canon, U.S.A., Inc. 


The FC-7 Squad Car Identification System enables police to take on-the-spot mug 

shots and record fingerprints. The hand-held device transmits this data via a cable 

or radio-frequency link to the car's terminal, which communicates with the FBI'S 
\ fingerprint database to identity the person quickly. Digital Biometrics, 5600 

Rayovac’s Renewal alkaline bat — Rowland Rd., Minnetonka MN 55343. 

teries can be recharged about 25 

times, using a microchip«ontrolled recharging unit (sold separately). Unlike nickel 

cadmium batteries, Renewal cells retain power when stored for as long as five 

years. The cells are available in MA, AA, C, and D sizes and cost between $5 and 

$6 for a package of four. 
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This VCR records high-definition television (HDTV) as well as standard broadcasts. It 
accomplishes this by recording the digital signal in analog form after the signal has 
been decompressed by the TV (see “Electronics Newsfront,” this issue). The JVC 
W-VHS deck sells in Japan for about $5,000; plans for bringing it to the United 
States for use with selected HDTV signals have not been set. 


Lada's Niva Cossack, a Russian 


wa 4x4 truck, is a rugged off-road- 
Bridgestone's prototype Ecopia fires er with permanent four-wheel 
were developed for vehicles that use drive, nine-inch ground clear- 
alternative forms of energy, including ance, and a rock guard be- 


electric (shown), natural gas, and 
electric-gas hybrids. The tires use a 


neath its 1.64iter, 78-hp ОНС 
engine. A fivespeed gearbox 


new compound and construction de- with a two-speed transfer case 
sign to achieve low rolling resistance, 1 gives it ten forward gears. It 
less noise, light weight, and improved | runs on leaded and unleaded 


maneuverability on wet roads. 
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fuel for international flexibility. 
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 АТЋоџоѕапа Dollars Says 
You Cant Guess How Many Options 
You Get On A Toyota 4Runner. 


Okay. That was a little too easy So well ^ camping gear and, of course, the kids. 
make good on the Toyota 4Runner Extra Alright, heres another one. Betcha 
Value Package. But before we do, heres a — can't guess what SUV has been ranked by 
little taste of what you'll get its owners as Best Compact 
Sport Utility in Initial 
Quality™ for three years run- 


in addition to the above. 
Like 150 horses. “Shift-on- 


the-move" 4WDemand. And ning? Thats right. You win! 
Hi-Irac independent front suspension. But then again, if youre in a 4Runner 
All the stuff youd expect to find on a how could you ever lose? The Toyota 


tough SUV like the 4Runner. Plus, plenty  4Runner SR5 V6. For the way there. 


Umm 1: <) TOYOTA 4Runner 


“I love what you do for me 


For the way back. 


Call 1-800-GO-TOYOTA if you'd like a 4Runner brochure and the location of your nearest dealer. Toyota reminds you to Tread Lightly!™ on public and private land. 
*Savings based on MSRP of individual options. Actual dealer price and customer savings may vary **1991-1993 J.D. Power and Associates Initial Quality Studies 1993 study based on a total of 11719 consumer 
responses indicating owner-reported problems during the first 90 days of ownership. Includes compact sport utility vehicles. Buckle Up! Do it for those who love you. © 1993 Toyota Motor Sales, U.S.A., Inc. 


Amazing Digital Headset Teaches You Foreign Languages. 
Overnight, Reprograms Your Mind For Success & Launches. 


ADVERTISEMENT 


You Into Virtual Dream-State Experiences. 


Knowledge really is power. But learn- 
ing using traditional study methods is 
slow and boring. Imagine putting on a 
digital headset hooked up to an ordinary 
CD player. When you push play it fires a 
programmed sequence of light and sound, 
opening a window into your mind. Then 
like magic it downloads new information 
directly onto your brain cells. No, it's not 
science fiction. High-tech learning is now 
a science fact. 

It's called the Learning Machine". А pro- 
found breakthrough that will revolution- 
ize how you learn and acquire new skills. 
Leaming Discs 
work through any 
CD player, where 


they send a light- 
sound matrix into 
your Learning 
Machine, which 
decodes and trans- 
fers the informa- 
tion into your mind. 


Plug Your Mind Into 

Super-Sonic Learning Power 

Let's say you want to learn a foreign 
language, quadruple your reading speed, 
or increase your math skills. Or give your 
children a powerful edge in school, learn- 
ing 30075-50076 faster than their peers. 

You select a specially programmed 
Learning Disc™ in the area you want to 
study. Plug it into any ordinary CD play- 
er. Then attach your Learning Machine dig- 
ital headset into the headphone jack. Push 
play and a few moments later your mind 
is launched into a pre-programmed learn- 
ing session. In a fun, almost effortless 
way, the Learning Disc lesson plan 
unfolds its program and transfers the 


knowledge into your mind. It's incredible. 
Amazing Light-Sound Matrix 
Stimulates Your Mind 

How does it work? А digital program 
embedded in the CD, called a Learning 
Matrix", sends a combination of light and 
sound instructions through the Learning 
Machine digital headset to stimulate the 
optimum mind-state for learning. 

During your learning session you'll be 
asked to listen to audio instructions while 
you review written materials. Then while 
this information is still fresh in your mind, 
the narrator instructs you to lower your 
Eye Shield, and your Learning Disc fires 
an amazing light-sound matrix that 
instantly relaxes your mind. This highly 
relaxed mind-state helps lock the new 
information into your memory. 

Learning Discs" 

Teach je re ie 

р 
P s nnm foreign 
Jp, languages, or any- 
m өг» J thing for that matter, 
a er ho at rocket speed can be 
ж very empowering. And 
I'm going to include a ton of valuable 
Learning Disc Software with your 
Learning Machine so you can get immedi- 
ate results from this new technology. 
You'll receive 4 language courses - 
French, German, Spanish, and Italian. A 
Super Vocabulary course, a Super 
Memory course, and a Speed Reading 
course. And for your kids, а 
superPhonics™ reading program. Over 
$400 worth of Learning Discs make this 
the deal of the century. But I want to show 
off its other amazing powers. Апа give 


$750 Worth Of Bonus Learning Discs! 


Hundreds of dollars worth of valuable 
Leaming Disc Libraries are bundled with your 
Leaming Machine to make this an incredible 
deal. Your entire family will benefit from the 
accelerated learning and behavior modification 
programs. Plus with your kit you'll receive a 
special demo disc called "The Teacher" that 
will show you the future possibilities of this 
amazing new technology. 

Here is just a sample of the mind-boggling 
benefits of your Learning Disc Libraries that 
will be bundled Free as part of this special 


introductory offer. 

The Teacher" ($50 Value) Start-up demon- 
stration disc will! show you all the incredible 
things you can do with your Learning Machine. 


3-D E -Sync Library™ ($150 Value) 10 


brain synchronization programs on 3 Leaming 
Discs launch your mind into altered states 
experiences from deep meditation to extreme 
alertness. 

Accelerated Language Library™ (5200 
Value) 4 language training courses teach you 
to speak basic French, German, Italian, and 
spanish in record breaking time. 

InnerMind Programming Library™ ($150 
Value) 18 programs on 3 Learning Discs pro- 
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gram positive success behaviors into your sub- 
conscious. Titles include: Building Self- 
Esteem, Eliminate Fear & Anxiety, Projecting A 
Winner's Image, Attracting Love Relationships, 
Health & Healing, Expanding Psychic Powers, 
Attracting Prosperity & Wealth, Time Manage 
ment/ ‘Organization, Creativity & Problem 
Solving, Fffective Public Speaking Increase 
Focus & Concentration, Super Memory & 
Learning, Stay Fit/Exercise Motivation, 
Permanent Weight Loss, Eliminate 
Procrastination, Quit Smoking Now, Meet Your 
Deadlines, Always On Time. 
Super Learning Beginner's Pak™ ($200 
Value) 4 accelerated leaming programs, Super 
Speed Reading, Super Memory, Super 
Vocabulary, and "Su iperPhonics (for kids K-6) 
teach you accelerated learning skills you'll use 
for the rest of your life. 


© 1993 Zygon. All Rights Reserved. Leaming Machir ne, y Liam ng Disk, Leaming Matrix, SuperPhonics, The Teacher, 30 Mind-Sync Libra 


Accelerated Language Library, InnerMind Programming Lib 


brary, and Super Learning Beginner's Pak are trademarks : of cygan 
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The Learning Machine uses your existing CD player and special Leaniing Discs to transmit light/sound infor- 
mation to your mind, Learn new information and skills at lightning fast speed, reprogram negative self- 


defeating beliefs, and launch your psyche into incredible virtual reality dream-states. 


you 10 more reasons for orderin g it now. 


3-D Mind-Sync Libra 
Launches Virtual tates 
SES _ So Tl include an amaz- 
Eig 3-0  Mind-Sync 
| Library", with 10 amazing 
E» whole-brain synchroniza- 
tion programs on 3 CDs, to turn your 
Learning Machine into a powerful medita- 
tion, self-hypnosis, and dream-induction 
computer. 

The 3-D Mind-Sync Library I'm bund- 
ling includes the following titles: 
Creativity Booster, Goal Energizer, Stress 
Zapper, Brain  Tune-up, Alpha 
Visualization, Imagination Stimulator, 
Learning Accelerator, Super Intuition, 
Lucid Dreaming, and Ultra Zen States. 

A $150 value, this extensive collection 
of mind expansion experiences is a super 
bonus. But what's even more exciting is 
how this same machine can be used for 
habit control, success conditioning, and 
eliminating self-defeating attitudes. 


Reprogram Bad Habits & 
Zap Your Mind With Success 


© БЫ з) Let's say you want to 
E em) transform a loser mind- 

set into a winning one. Or 
=” you'd like to quit smoking 
or lose weight. Pop in an Inner 
Mind Programming Disc™. The light- 
sound matrix opens a window into your 
unconscious mind - the source of your 
inner programming. 

Then by infusing your "inner mind" 
with new positive programs, you can 
rescript negative self-defeating behavior. 
I'm including with your Learning Machine 
kit 18 exquisitely produced Inner Mind 
programs. From success conditioning to 
weight control, this is another $150 value. 

And here's something else too. 


$200 Instant Rebate 
In addition to the Accelerated 
Language Learning Library, the 
SuperPhonics Program, Super Speed 
Reading, Super Memory, Super 


Vocabulary, the Mind-5ync Library, and 
the Inner Mind Programming Library (a 
$750 combined value), I’m going to offer 
you a one-time $200 instant rebate off the 
list price of the Learning Machine. I figure 
you'll be so impressed with this incredible 
technology you'll use that extra $200 to 
buy additional Learning Discs. That's 
good for business. 

The list price for the Learning Machine is 
$499.95. But as I said I'm letting you have 
it (limited to the first 5,000 units) for 
$299.95 plus shipping. Апа remember, in 
addition to the $200 rebate, I'm including 
hundreds of dollars worth of free 
Learning Discs, making this an incredible 
opportunity. 

30-Day Risk Free Trial 

Plus you can try the Learning Machine 
risk free for 30 days. During dum risk free 
trial, sample 4 languages, triple your read- 
ing speed, boost your vocabulary, 
improve your memory, and reprogram 
one or two bad habits. Now imagine what 
you can do during the second month. But 
please hurry. This is a limited introducto- 
ry offer, so please reserve your order now. 

To order, simply call my toll free num- 
ber. Or send your check or money order 
for $299.95 plus $12 shipping & handling 
to the address below. Please allow 4-6 
weeks for delivery. 


Learning Machine Special Offer 
Item # 4501 ................. ..5299.95[12.00] 


Need a CD Player? = — 
As mentioned above, the | 
Learning Machine plugs into your | 
existing CD player. А portable 
player works best. If you don't 
have one, we will provide you with an excellent quality 
CD player at our lowest possible cost. 


Portable CD Player 
Item # 91021 ..................$129.95[9.00] 


For Fastest Service Order Toll Free 


1-800-925-3263 
ZYGON 


18368 Redmond Way, Redmond, WA 98052 
For Information Please Call (206) 885-9200 
Fax Orders To (206) 882-1454 
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Beachsaver modules (top) are made from concrete and a microsilica additive that resists corrosion. 
Placed offshore, they channel water upward to create a “curtain” that blocks sand loss (above). 


ENGINEERING 
Banp-Aip For BEACHES 


each lovers know the cold, hard 
facts: With every storm, raging 
ocean waves rip sand from the 
shore and carry it out to sea. Accord- 
ing to some estimates, replacing the 
sand lost from U.S. beaches costs $1 
billion a year. A new artificial-reef sys- 
tem could help stop the erosion. 
Installed some 14 feet below the av- 
erage low-tide level and parallel to 
shore, the Beachsaver system consists 
of interlocking, wedge-shaped concrete 
modules. Designed by Breakwaters 
International of Flemington, N.J., the 
21-ton modules are 10 feet long, 15 
feet wide, and six feet high. They com- 
bat sand loss three ways, says compa- 
ny president Richard E. Creter: Their 


only look like ivory, but also 


ridged faces reduce sand-moving 
wave energy by as much as 30 per- 
cent; the patented modules create a 
“perch” for outbound sand so the next 
waves can carry it back to shore; and 
the sloped sides of the modules direct 
seabound water upward, creating a 
water "curtain" that prevents sand 
from escaping. 

Three such reef projects in New 
Jersey are in the works. Funding for 
the $2.1 million program is being 
shared by the federal, state, and local 
governments. 

Tests at the Stevens Institute of 
Technology in Hoboken, N.J., indicate 
that the artificial reefs won't damage 
sites farther down the shore in the di- 
rection of prevailing currents. Dam- 
age down-shore is a common problem 
with conventional breakwaters, off- 
shore walls that protrude above the 
water.—Mariette DiChristina 


mold——accurate to about a bit 


MATERIALS feel like it. lionth of an inch—from ап 
"Metal feels too cold to pi- ivory key. They then poured 
AARTIFICIAL IVORY anists’ fingers,” explains Sat plastic into this mold to make a 
. vadore Calabrese, who worked new key. To create the pores, 
oing a good turn for ele- with fellow RPI scientist Henry they mixed in a water-soluble 
phants and pianists, eng — Scarton to create a synthetic powder, then dissolved it out 
neers at Rensselaer Poly- material called RPlvory. "And with water, leaving tiny holes 
technic Institute (RPI) in Troy, plastics are too smooth: As peo only 0.1 micron in diameter. 
N.Y., have created artificial ple play, their fingers leave Concert pianists are now test- 
ivory that mimics the real thing, sweat and oils on the keys, ing RPlvory keys, and Steinway 
even at a microscopic scale. A and soon their fingers slip and says the early reports are posi- 
1990 treaty banned ivory im- skid across the surface." five. But piano keyboards may 
ports, and piano makers have Examining real ivory under a пої be the only market for 
had to look for substitutes. microscope, the scientists found — RPlvory, says Calabrese. Com- 
Steinway and Sons, the fo- it has an irregular surface bro- puter keys, steering wheels, 
mous New York maker of соп- Кеп up by ridges, grooves, and апа other surfaces could also 
cert grands, asked RPI to deve pores. To precisely duplicate be made from artificial 


op something that would not 


these features, they made a 


ivory.—Jonathan D. Beard 


SCIENCE С TECHNOLOGY 


THE OCEANS 
OcroPus INNS 


unked cars and aged airplanes 
J generally face the same sad fate: 

They are ground into scrap. But a 
recently retired Boeing 727 is getting 
a new lease on life off the shore of Mia- 
mi Beach, Fla. Deposited on the ocean 
floor, the 727 is serving as the founda- 
tion for a new coral reef. 

“This is by far the wildest project 
we've been involved with,” says Ben 
Mostkoff, head of Dade County’s 
artificial reef program. "We've 
used some old fuselages for arti- 
ficial reefs in the past, but never 
a full plane.” 

Dade County boasts the na- 
tion’s largest artificial reef pro- 
gram. Since 1981, 89 ships, 
barges, and chunks of old 
bridges have been sent to Davy 
Jones’ locker to become sub- 
strates for colonies of marine an- 
imals and plants. The sunken 
727—stripped of its doors, win- 
dows, and bulkheads, but still sport- 
ing wings, a tail, and vertical stabiliz- 
ers—is the newest arrival. 

The plane is likely to attract divers 


Hot-Heapep HEROES 


pelius is sweating profusely. But it’s all in a 

day’s work for the two computer-controlled 
mannequins, the hottest additions to a fabric- 
testing lab at North Carolina State University. 

The brainchild of Ben Malmstrom at the VIT 
Technical Research Centre of Finland, Coppelius 
is the world's only sweating mannequin. The 
life-size dummy is a stand-in for workers whose 
jobs require protective clothing, which can im- 
pede evaporation of sweat and lead to heat 
stress or even stroke. 

To measure this risk, Coppelius is dressed in 
protective gear and programmed to simulate per- 
spiration-producing activities. Using water from 
an automated pressure tank, the mannequin 
“sweats” through 187 "glands" in its head, 
chest, hands, and feet. The glands are actually 
tiny pores perforating a skinlike membrane that 
coats Coppelius’ metal-piped skeleton. 

Researchers monitor the sweating mannequin 
to calibrate the insulation factor of various fab- 
rics. "Ideally, garments allow the optimum 
amount of heat to pass through,” explains 
Malmstrom. 

While Coppelius could help workers in the 
chemical and nuclear industries, Thermo Man 


IE Man's clothes are on fire, and Cop- 
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as well as coral and fish, but just how 
long it will remain in its original form 
is anybody's guess, especially in hur- 
ricane-prone south Florida. Mostkoff 
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could save the lives of firefighters and race-car 
drivers. He hangs from a frame in an insulated 
chamber, surrounded by 12 propane-gas burn- 
ers. Suctioned to his heat-resistant fiberglass 
"skin" are 122 thermal sensors, wired to an ex- 
ternal data system. Doused in flames kept at 
precisely regulated temperatures, Thermo Man 
measures the length of time a garment burns. 
This information allows researchers to predict the 
degree ond distribution of skin burn injuries for 
different fabrics —Erika Welz 


Coppelius (left) and Thermo Man test the thermal 
performance of fabrics and protective clothing. 
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Lowered to ће ocean floor off ће coast of Flori- 
da (above and left), a retired airplane provides a 
home for marine plants and animals. А toppled 
oil rig in the Gulf of Mexico also serves as an 
artificial reef (below). 


says Hurricane Andrew made mince- 
meat of several natural and artificial 
reefs, including a 215-foot barge. "It 
was in 68 feet of water with 1,000 
tons of concrete weighing it down," he 
says. "The storm broke it in two and 
moved it 400 yards." 

Creating an artificial reef is often 
the cheapest way to dispose of an 
oversize object. For example, Hous- 
ton-based Global Marine spent $2 
million to topple a 338-foot-tall natu- 
ral-gas production platform in the 
Gulf of Mexico a few months ago, 
thus creating the largest underwater 
structure in the Texas Parks and 
Wildlife Department's "Rigs to Reefs" 
program. It would have cost an addi- 
tional $770,000 to dismantle the rig. 

Before toppling it, workers re- 
moved the platform deck, equipment, 
and living quarters from the metal 
framework. They then used explo- 
sives to sever the rig's legs 15 feet be- 
low the gulf floor. For fish such as red 
snapper and grouper, says Hal Os- 
burn, director of the Texas program, 
"this Global Marine reef will be like 
an oasis in the desert." —Sandy Fritz 
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A CLOSER Loox Ar THE 
San ANDREAS FAULT 


erhaps the best way to fathom the 
mysterious workings of the 
mighty San Andreas fault is to 
drill holes deep into its core and ob- 
serve its every move. 

Scientists are hoping to do just that 
with a six-mile-deep tunnel that will 
plunge into the fault that segments 
California. They want to learn what 
the rocks deep below the surface are 
made of, and how they behave during 
an earthquake. Geophysicists may 
even detect events that signal an im- 
pending quake. 

Never before have scientists tun- 
neled into an active fault zone. “We 
have no idea what's down there," says 
Steve Hickman, a geophysicist with 
the U.S. Geological Survey in Menlo 
Park, Calif. 

The USGS, the U.S. Department of 
Energy, and the National Science 
Foundation helped finance an initial 
exploratory meeting last winter. More 
than 250 government and university 
scientists are now developing plans for 


dig tunnels—branching from vertical boreholes—into a fau 


г EXPLORATORY -` 


Searching for dues about how earthquakes form, researchers plan to 
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NECKTIE PARTY 


hat do photomicrographs of vitamins 

f have in common with neckties? If the 
micrographs are the stunning shots tak- 
en by research scientist Michael W. Davidson of 
the Institute of Molecular Biophysics at Florida 
State University, you can now find them at the 
necktie counters of men's stores. 

New York-based necktie maker Stonehenge 
Ltd. reproduces enlarged versions of Davidson's 
micrographs of vitamin B1 (thiamine), vitamin 
C, vitamin D, and others in its new line of neck- 
wear, The Molecular Expressions Vitamin Collec- 
tion. This improbable meeting of science and 
fashion got its start when Davidson saw a photo- 
graph of Vice President Al Gore wearing one of 
Stonehenge's ties with artwork by Jerry Garcia. 

“| sent them 25 or 30 photos," says Davidson, 
“and two or three days later we were in busi 
ness." Davidson's share of the necktie revenues 
will support scientific research at the National 


choosing a drilling site along the 500- 
mile fault segment in California. 
Vertical holes would be dug about 
half a mile from the center of the 
fault. Three mile-long 
horizontal arms, 
branching from the 
vertical holes, would 
cut across the fault at 
depths of approximate- 
ly two, four, and six 
miles. The steel-lined 
tunnels would be about 
six inches wide and 
would cost about $200 
million to complete. 
Scientists could ana- 
lyze rocks that he in 
the heart of the active 
fault zone by studying 
the bore cores extract- 
ed from the three hori- 
zontal tunnels. And 
once the tunnels were 
completed, researchers 
could lower equipment 
into them. 
Seismographs, for ex- 
ample, could measure 
tiny quakes deep with- 
in the fault, and via 
special ports built into 
the tunnels, monitors 
could gauge the pres- 
sure of water trapped 
in the rocks. Some the- 
orists believe changes 
in this water pressure 
play an important role 
in triggering quakes, 


It zone. —David Graham 


eee: vitamin C: ww bcd nid 
features photomicrographs of vitamin molecules. 


High Magnetic Field Lab in Tallahassee, Fla. 

The micrographs were taken with Nikon micro- 
scopes, using optically polarized light to depict 
the molecular orientations of the vitamins. "The 
colors are a manifestation of the molecular orien- 
tation within each vitamin crystal and also of the 
crystal thickness," explains Davidson. 

What's next? "We're now working with Dan- 
skin on leotards and bike shorts," Davidson says. 
—Richard 1. Stepler 


theorem that was to plague other 

mathematicians for the next 350 
years. It stated that for equations of the 
form x"+y''=z'", there are no solutions 
for any whole number n larger than 2, 
whereas it is easy to see that 32-42-52, 

What bedeviled later mathemati- 
cians was a note scribbled in one of 
Fermats books: “I have found a truly 
wonderful proof which this margin is 
too small to contain." He never ex- 
plained what the proof was, and the 
theorem, dubbed *Fermats Last,” has 
resisted all attempts either to prove it 
or to prove that it cannot be proved. 

Until, it would seem, last June. At 
that point, a Princeton mathematician 
named Andrew Wiles stunned an au- 
dience of his peers at Cambridge Uni- 
versity in England by presenting, over 
the course of three lectures, apparent- 
ly ironclad proof of Fermat's theorem. 
The proof, which takes about 200 
pages to write down, draws on recent- 
ly developed techniques from the most 
abstruse areas of algebraic geometry 
and number theory. It is so arcane 
that only 0.1 percent of the world’s 
mathematical savants are capable of 
understanding it, according to one of 
Wiles' colleagues. 

Although Fermat’s theorem itself is 
trivial, Wiles' proof is a powerful tool 
that can be applied to other areas of 
mathematics.—Arthur Fisher 


[: 1637, Pierre Fermat proposed а 
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SCIENCE S TECHNOLOGY 


ENVIRONMENT 
EMISSIONS CARD 


hile it may be easy to spot air 
pollution coming from a major 
industrial complex, emissions 
from small businesses usually go un- 
detected. To tighten pollution controls 
on businesses that release measurable 
amounts of volatile organic compounds 
(VOCs), the South Coast Air Quality 
Management District in Southern Cal- 
ifornia plans to establish a credit-card 
program called the Transaction Man- 
agement System; a small pilot pro- 
gram has already been completed. 

The system relies on “credit cards" 
and electronic card readers to obtain 
daily reports on the emissions of busi- 
nesses such as dry cleaners, auto body 
shops, and metal-coating operations. 

To log on to the system, a small-busi- 
ness owner simply runs a credit card— 
coded with the firm’s name and an iden- 
tification number—through a hand-size 
machine, and then uses its small key- 
board to enter the amount and type of 
VOC used. The machine then calculates 
the air pollution produced. 

To speed up the reporting process, 
the owner can 

use a wand at- 
tached to the 

credit card 

reader, pass- 

ing it over bar 

codes printed 

in a booklet 
that lists VOC 
categories such as paint thinners, var- 
nishes, enamels, and adhesives. Each 
bar code represents the emissions fac- 
tor for a particular product. The owner 
enters the amount used, and the ma- 
chine does the rest. 

What if an owner reports less than is 
actually used? “We won't be able to stop 
them from cheating,” says Rick Jung- 
bluth, project engineer at District head- 
quarters in Diamond Bar, Calif. Howev- 
er, auditors can check VOC reports 
against purchase records. And using 
the system will allow owners to see 
credits pile up when they switch to 
cleaner VOCs or upgrade their equip- 
ment to make it more efficient. 

The larger industries in Southern 
California will soon convert to a “mar- 
ket system” approach, whereby those 
companies that reduce pollution signif- 
icantly will be able to sell their credits 
as “clean air shares” to other business- 
es not able to stop as easily. In time, 
this method for offering incentives to 
reduce air pollution may also include 
small businesses that will use the card 
reader system.—Alexis Parks 
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CHEMISTRY 


SuP-SupiNG AWAY 


esearchers at the University of California in Santa Barbara have discovered a way to reduce fric 

tion between moving parts by a factor of 20—a development that could slash the operating 

temperatures, wear, and energy costs of machinery. The trick is to chemically bind lubricant 
molecules on end to each surface; when the two surfaces slide past each other at high velocities and 
pressures, the molecules “comb” ‘themselves into alignment. The scientists can now achieve a coeffi- 
cient of friction of just 0.005. By comparison, the coefficient of lubricated bearings in common indus- 
trial applications is about 0.1. —Judith Anne Gunther 


Normally, these two surfaces are coated with 
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lubricant molecules (left). At high speeds 


and pressures, the molecules straighten to slide past each other with ultralow friction (right). 


AGRICULTURE 


An OLD SUNFLOWER 
SHINES AGAIN 


Dakota to South Africa may soon 

be indebted to a small Native 
American tribe living at the bottom of 
the Grand Canyon. The Havasupai 
have cultivated the 300 or so arable 
acres around Cataract Creek in the 
canyon for about 900 years. With the 
help of natural selection over the cen- 
turies, they developed a sunflower 
that is resistant to “rust,” a fungal in- 
fection that is among the flower’s 
worst plagues. 

A few years ago, Gary Nabhan, the 
founder of Native 
Seeds, a Tucson, Ariz.- 
based organization 
working to preserve 
native plants, ob- 
tained some sample 
sunflower seeds from 
the Havasupai and 
sent them to the U.S. 
Department of Agri- 
culture. Thomas 
Gulya, a USDA plant 
pathologist in North 
Dakota, says that 
when he examined 
400 types of sunflow- 
ers for rust resistance, 
“the only variety total- 
ly immune to rust was 
this Native American 


$2 growers from North · 


specimen." Breeders are now crossing 
the Havasupai sunflower with com- 
mercial varieties to get a "— 
sistant, high-yield crop. 

"This shows the importance of = 
lecting plants for seed and germ 
plasm banks,” Gulya adds, “because 
when collectors went back to the 
canyon, they found the Havasupai 
had stopped growing sunflowers, and 
that variety was extinct on its native | 
ground." Alarmed at the loss, Gulya| 
hired a Native American student to 
write to hundreds of tribes, hoping to 
find other sunflower varieties. Ironi- 
cally, many Native Americans who re- 
sponded asked for Gulya’s help in ob- 
taining seeds, so they could grow the 
sunflowers traditional to their tribes. 
—4. D. В. РЕ 


Once grown by a Native American tribe, this sunflower is resis- 
tant to new strains of a plant disease called “rust.” 


CUT YOUR MOWING 
TIME IN HALF! 


TROY-BILT^ WIDE-CUT MOWER 
finishes in 1/2 the time conventional walk-behind 
mowers take...riders, too! 


The TROY-BILT® WIDE-CUT 
Mower is a revolutionary HIGH- 
SPEED way to mow! It's a break- 
through that gives your lawn a 
high-quality cut...and lets you finish 
faster than any ordinary mower. 

NEW and completely UNIQUE, 
it's faster than other walk-behind 
mowers, cutting 50% wider. It’s 
faster than riders, because it's far 
more maneuverable and trims as 
you mow! 


Engineered like the mowers 
lawn cutting professionals use, but 
priced for homeowners, the WIDE- 
CUT Mower has an extra-wide, 33" 
deck, so you make fewer passes. 
Wide turf tires give excellent trac- 
tion without leaving wheelmarks. 


"Feather" the drive to slow 
the groundspeed while main- 
taining torque, for precision 
trimming as you mow. 


Differential steering makes quick 
turns easy; it pivots 360° in its own 
length. 4 forward speeds, plus 
reverse give you precise control. 
Adjust cutting height by turning a 
single lever. 


чл 
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Mulching mowers are becoming 
the way to mow because they end 
raking and bagging forever, totally 
eliminating problems of clipping 
disposal. Clippings are cut fine and 
RECYCLED into the turf, where they 
decompose and return their mois- 
ture and nutrients to your lawn. 

Plus...mulching is FAST! Cut the 
grass and you're done; no time 
wasted raking, bagging, hauling 
clippings...less time and money 


spent watering or fertilizing. 


Riders are award and 
SLOW in tight spots. 


ESRB The NEW TROY-BILT* WIDE-CUT 


| Mower is 33" wide, nimble, and fast! 


і write to the address above.) 
| Мате | až » | 


50% WIDER than ordinary mowers! 


Fast, wide, power- oo 
ful, rugged, and cov- 66." 
ered by our NEW, Су | 
BEST-IN-THE- 
BUSINESS, 7-Year 


Warranty, this truly is 


"the ultimate monnen” 


| "m >i "E C, Д ITA re’ Се 
| | К { 
Е 


Get all the facts in the ‘brane. 
new, 1994 TROY-BILT® WIDE-CUT 
Mower Catalog! Simply return the 
coupon below, or for fastest ser- 
vice, just give us a call TOLL FREE. 


FREE CATALOG! CALL TOLL- FREE: 


7300 


DEPT. 4209 


TROY-BILT* Mfg. Co. 
I Dept. A4209 
| 102па St. and 9th Ave. 
Troy, NY 12180 


| Ј YES! Please rush me facts on the 

i NEW TROY-BILT* WIDE-CUT Mower... j 
including your NEW Catalog, TROY-BILT* 
EASY PAY PLAN, and your current Offer! 

i (For a free copy of the 7-Year Warranty, | 

385 | 


| Address 
| city 
[ state Zip 


An American Legend Caring For The Land ® 


Product available in Canada ©1994 Garden Way Incorporated 


ELECTRONICS 


EDITED BY MICHAEL ANTONOFF 


TELEVISION 
Wau-Reapy DISPLAY 


hough Fujitsu General's new gas- 
T» television offers a large 

full-color picture, the screen is 
slender enough for mounting on a 
wall. The flat-panel technology be- 
came available in Japan this fall with 
the introduction of the first full-color 
plasma flat-panel ТУ. In this technol- 
ogy, a gas held in tiny cells is excited 
by an electrical charge. The excited 
gas—or plasma—causes phosphor 
dots on the viewing screen to glow. 

I had a chance to view a 21-inch 
plasma TV next to a conventional 21- 
inch CRT TV and a six-inch LCD TV. 
The plasma display didn’t come close 


OPTICAL 
FILTER 


РШ ТЈ 


With a depth of only 2.5 inches, Fujitsu Gener- 
al's 21-inch gas-plasma television is slender 
enough to mount on a wall, 


гг MIRROR 


Laser television technology employs optical filters to separate red, green, and blue picture infor- 


mation for display through a lens onto a flat screen. 


R&D 


Laser TECHNOLOGY 
OUTSHINES THe CRT 


icture tube technology hasn't changed much 


p. 50 years, but now a German company is 
Ш demonstrating a TV image displayed by 
laser beam. 

Dubbed Laser TV and developed by 


Schneider Rundfunkwerke AG, the system uses 


a giant rear-screen projector containing a laser 


beam. The beam is deflected by a scanner that 


separates picture information into red, green, 
and blue constituents. There's no need for a 


cathode-ray tube. The system was demonstrat- 
ed at the International Electronic Exposition in 
Berlin last September. 

Due to the highly focused laser light, the 
resulting picture is bright and comparable to 
images viewed on conventional TVs. Yet the 
screen requires no depth, just surface; screens 
could be flat and of any size. The fledgling 
technology uses about 20 percent less energy 
than conventional tube TVs. The trick will be to 
get the $60,000, 1,320-pound prototype 
down in weight and price. According to a com- 
pany spokesperson, affordable VCR-size units 
could be available in three years. 

—Marcelle M. Soviero 


JIM MeN EILL 
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to matching either alter- 
native in brightness or 
contrast; rather, it had 
the slightly dim, misty 
characteristics associated 
with rear-projection TVs. 
But the promise of plas- 
ma displays is that they 
may eventually be 55 or 
more inches diagonally, 
and yet will maintain a 
thickness of only 2.5 inch- 
es. And at that size, 
they'd still weigh so little 
as to hang easily on a 
wall. Fujitsu General en- 
gineers are confident they 
will improve the bright- 
ness and resolution in fu- 
ture versions of their 
Plasmavision TVs. 

The big drawback is 
price: The 21-inch TV 
costs $11,000. Until in- 

creased production brings prices 
down, Fujitsu General is promoting 
the panels for commercial applica- 
tions such as message monitors at 
train stations.—Dennis Normile 


MULTIMEDIA 
First 3DO PLAYER 


lib epending on how it’s used, 
D». FZ-1 Real 3DO In- 

"teractive Multiplayer is a state- 
of-the-art games system with scant 
software, a home Photo CD player, or 
a $700 musical lava lamp. Bring 
these functions together, as the Mul- 
tiplayer does, and the price begins to 
justify itself. Trouble is, the player 
isn't all there yet. 

When you play any audio CD and 
watch your TV, you'll see colors go 
round and round. If you're used to 
wireless remote controls and five-disc 
players, you'll feel hampered by the 
control-pad tether and one-disc tray. 

The machine comes with an ag- 
gressive car race game, Crash 'N 
Burn, that's run from the buttons-on- 
ly control pad—not the ideal way to 
steer. The cord 1s longer and graphics 
are superior to Sega and Nintendo 
systems, but the competitors do sup- 
port thousands of titles. 

As a Photo CD player, the Multi- 
player spins, flops, pans, zooms, and 
smooths images at a rate that runs 
rings around CD-ROM drives. But 
thumbnail images are lacking. 

Panasonic advises against connect- 
ing the unit to a projection TV sys- 
tem, since still images could damage 
display tubes. 


SOLOFLEX? NORDICFLEX GOLD"? 
THE BETTER CHOICE IS HEALTHMAX™! 
AND IT COSTS $600-$700 LESS! 


These pictures and charts tell the story. HEALTHMAX gives as much and more 
despite the astounding difference in price. 


9 Powerful Reasons to Choose HEALTHMAX 
as Your Total-Body Fitness System. 


THE REASONS = HEAUTHMAX [| зоок | шижныбош — 
T Low price УВ $329 $995 $999 


(plus $49 S/H) (plus $105 S/H) (plus $99 S/H) 


a ee Î Pd No assembly /disassembly | Requires Requires 
| y /\ VM required between exercises. assembly / disassembly assembly / disassembly 


between exercises, | between exercises. 


Leg Extension | Permits both Costs ВОТ. гер unit included 
Unit included IB leg extensions and lying | № $200 extra. T | doesn't permit lying 


leg curls. leg curls. 


Butterfly Unit \ || (К Мо | i , Costs "i: mi [алы шуш 
їпсїшаеа Pai extra cost. | $200 extra. | disassemble to use 
| bench press. 


Strength conditioning, | | HEALTHMAXstrengthens | PE T * uri р а ; У BUT... Why would you pay 
for all five major IB all five: arms, legs, IB io da m En rias SET . | M 5700 more than 
muscle groups abdominals, back and pectorals. DAC CORDELE Sate: ере» HEALTEMAX ? 


for legs and pecs. 
Comfortable (К 
bench 


Hydraulic cylinder 
resistance system 


47" long, 12" wide, and a long, making some lying | narrow (only 9" wide), and 


Padded bench is a full Padded bench is only 407" | Padded 40" bench is short, 
comfortable 20" high. M down exercises awkward. too high (24") off the ground. 


Adjusts to your personal Uses rubber bands which Uses complicated 
resistance level with a must be changed to vary cord / pully / mechanical 
simple twist of a dial. resistance level. resistance system. 


Full refund of , It not satisfied, we will | You pay over You pav 
à return freight if > IR refund your cost, shipping $85 to return. It must go by M about $65 to return 
| handling charges, and all | truck to Oregon! by UPS. 


unit returned "de 
return freight! 


Payable in 
| installments 


9 еазу installments | BUT... You pay $39 per | BUT.. .At4 ayments of $250, 
of just $36.56! ҮК month for the next (К еасһ oe m € аш as 
bio nns Ji Fast innt: ‚| 2? YEARS! much as Ehe total cost of a 
(349.00 S/H added to first installment.) | YEARS HEALTHMAX' 


How do we do it? How can we give you as much 
and more for so much less money? 


No Expensive Stores! No Expensive TV Ads! Less Profit, More Value! 
You won't find us inthe — Don't look for us NordicFlex Gold is made by 
high-priced retail space on television. a public company; we've seen 
at your favorite mall. Too expensive! the profit figures. We make a lot 
We sell direct We pass the savings less on each machine — so we 
TT ! \ 1/ : | 
NORDICFLEX GOLD | to save you money: on to you. can give you a lot more value! 


When you compare, the choice is easy... it's HEALTHMAX! 


.Let's face it, when all is said and done, what you really want is a body like this. Until now, 
'that meant spending $1,000 or more for a Soloflex or NordicFlex Gold. But now the secret 
‘is out... HEALTHMAX gives you as much — and more—for up to $700 less! So call today to get 
'the hard body you want for just $329. And while you're at it, take the $600—$700 you'll save 
‚апа buy yourself a reward. 


ouo n Азын ]-800-458-4652 «bx. 638-1274 


NordicFlex Gold is a trademark of NordicTrack, Inc. = 
| Soloflex is a registered trademark of Soloflex, Inc. 47 Richards Avenue * Norwalk, CT 06857 ©1993 MBI 


"This is 
the best 
second 
car 
I've ever 


— — — n à 


SONOMA 


| Another car? What can another bile. There's more head, shoulder : 
car offer, except what your first and hip room than its predecesso ‹ 
car already has? Besides a differ- From the outside, less wind, 

ent color? engine and chassis noise. 


[The new Sonoma offers that. And ISonomas available suspension 


everything else. In a truck, not a car. packages can give you anything 
Sue SONOMA | Inside, the 1994 Sonoma crosses from sedan-like smoothness 


THE STRENGTH OF EXPERIENCE into the domain of the automo- on-road to terrain-chomping 


xughness off-road. Either way, its 


idependent front suspension 
isulates you from the shocks of 
1e road. 

Jaturally, traditional truck 
trengths are still very much in 
vidence. Power. Towing. Hauling. 


argo capacity. A new 2.2-liter 


powerplant is standard, and two with the 4.3-liter Vortec V6. 
4.3-liter V6s are available, including [You may. indeed. need two 

the Enhanced V6, a beast that can vehicles. So get the truck that offers 
make Sonoma the most powerful it all: the new Sonoma. To learn 
pickup in its class. more, call 1-800-GMC-TRUCRK. 
[Sonoma also features rear-wheel OFFICIAL SPONSOR S 
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WorldCup s SAA NS 


©1993 GM Corp. 
2.2-liter engine, four-wheel ABS up Amenal pA 


GM, GMC, GMC Truck and Sonoma are registered trademarks of General Motors озна. 


anti-lock braking with the 
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^ On tonight's 
episode, 
Brenda gets 


\ married. 
bd | 


Ihen you're looking for 

M чотшо on what to 

watch tonight, newspapers 
and channel guides may furnish little 
more than program names. But with TV 
Directory, an interactive TV listing service under 
development, you could select canned audio 
descriptions of an evening's programs through a 
special phone connected to your set. The project 
was recently demonstrated at Bellcore, the 
research arm of the nation’s seven regional tele- 
phone companies, at Livingston, N_J. 

TV Directory uses the Analog Display Services 
Interface (ADSI) protocol, which enables screen 
phones such as the Philips Enhanced Telephone 
[Best of What's New," Dec. '93] to receive 
data and voice information simultaneously. You 
don't need this phone's screen and keypad, 
though, since display circuitry and a special 
remote control let you use your TV instead. Also, 
the programs" audio descriptions, delivered 


BATTERIES 
SMALL ENOUGH 
To Fir On A CHIP 


novel battery concept developed 
by Spire Corp. of Bedford, Mass., 
could result in a dramatic minia- 
turization of electronic devices rang- 
ing from pacemakers for the heart to 
self-powered chips for communication 
satellites. The battery would use the 
semiconductor indium phosphide in a 
photovoltaic cell. But sunlight would 
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LAURA DUPREY 


through the phone line, are played through the TV. 

On-screen menus narrow your search for a pro- 
gram. You first select the date, time, and pro- 
gram genre, such as drama, comedy, or sports 
event. If more than one show matches your cri- 
teria, a list appears. You then listen to the pro- 
gram summaries. 

In the future, the screen phone could be incor- 
porated in a set-top box that would manage your 
TV and VCR via infrared ports. By pressing a sin- 
gle button on your remote, you'd be able to pro- 
gram the box to change the channel when your 
show starts or to have your VCR record it. 

— Suzanne Kantra 


be replaced by alpha particles from 
the radioisotope americium-241 
(which has been safely used for years 


in smoke detectors) to induce a flow of 


electrons. Spire CEO Roger Little 
claims that a cell that's only the size 
of a pinhead could produce the energy 
of a watch battery. 

The Department of Defense, the De- 
partment of Energy, and NASA have 
all helped fund research on this bat- 
tery concept. A prototype that will 
generate 100 microwatts at 1.5 volts 
is to be delivered to the DOD in 
1995.—Arthur Fisher 


VCRs 
Dara From Your TV 


АЛ Why plug a printer and PC into a 
МГ: recorder? Any- 
one teaching reading to kids or 
English to immigrants, tracking topics 
in the news, or studying movie dialog 
could put the Caption Writer's parallel 
and serial ports to constructive use. 

There's no need to pay to download 
text from on-line computer services or 
send in money to obtain transcripts; 
the Caption Writer ($1,195) [Best of 
What's New, Dec. '93] represents an al- 
ternative way to transfer information 
from closed-captioned broadcasts. А 
(CC) code appears in TV listings or on 
tape boxes to indicate which programs 
contain captioning. [^Captioning Could 
Be a Boon to Many Viewers," Electron- 
ics Newsfront, Oct. '93] 

Since you can output directly to the 
system's optional dot-matrix printer or 
a printer you already have, a computer 
isn't necessary. Buttons on the VCR en- 
able you to double-space text, with line 
breaks for differing speakers or, to save 
paper, single space across the page. 

The Caption Writer also outputs 
ASCII text to a PC's serial port. Once 
you load text files into a word proces- 
sor, you can use search commands as 
an automated clipping service. Publi- 
cists can keep track of news items on 
their clients and financial managers 
can monitor company references. 

I transferred data at 2,400 bps from 
the Caption Writer into an IBM 
Thinkpad through the Terminal Acces- 
sory in Windows. Instant Replay in 
Miami, which makes the Caption Writ- 
er, also supplies a DOS utility. 
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= 
Broadcast news begins as written text. Now, it 
can be printed or captured in а computer. 


If you only want to view captions on 
your TV, the Caption Writer isn’t nec- 
essary. Sets 13 inches and larger made 
since last July must have that capabil-| 
ity built in. But for education and busi- 
ness purposes, the Caption Writer 
proves that captioning isn't just for the 
hearing impaired.—9M. A. 


| first soaked with а 


| the paper; a heated 


| pages can be recy- 


COPIERS 


Now You See it, 
Now You DON’T 


ike a magician, the young woman 
[е up a sheet of paper to show 

hat one side is thickly printed 
with text and graphs. She puts it 
through something resembling a copi- 
er and then holds it up again: It's per- 
fectly white on both sides. 

It isn't quite magic, but rather a bit 
of chemical wiz- 
ardry that will al- 
low photocopies and 
laser-printed pages 
to be recycled with- 
in an office. Devel- 
oped by Ricoh, this 
new paper-recy- 
cling technology 
strips off the toner 
by essentially re- 
versing the printing 
process. Within Ri- 
coh's prototype re- 
cycler, the page is 


chemical that can 
loosen the bond be- 
tween the toner and 


roller picks the ton- 
er off the page and 
then the page is 
dried. Ricoh says 


cled up to ten times 
before the paper be- 


CABLE ТУ 


gins to deteriorate. The process is also 
a little slow, cleaning only three pages 
per minute. 

And even though the recycled page 
was white, I could detect a faint im- 
pression of what had been printed on 
the page by holding it up to the light. 
While the technique may not replace 
shredding for sensitive documents, it 
clearly could be useful for recycling the 
bulk of materials printed and copied in 
the typical office. The company expects 
to have a commercial product on the 
market in about a year.—D. N. 


Cable Ready Plus 


MAKING YOUR Ріо box (Model : 
GEAR - CRP-02, about $130) allows  unscrambled outputs. An inex- 
CABLE-READIER users to watch two programs ` pensive RF splitter from any 
: ona TV with picturein-picture · electronics supply store will do 
IFT ver since cable companies insets, or watch one program · that. Unlike a cheap RF split- 
Еч scrambling signals : while taping another—two · ter, however, ће Go box 
and mandating the use of : common cable compatibility ^ ^ includes audio/video outputs 
cable boxes, viewers and mak- : problems. In each case, at . and a signal amplifier to pre- 
ers of video gear have been — _ least one of the channels must : vent picture degradation. 
scrambling for solutions to . be delivered unscrambled by == Meanwhile, cable companies 
compatibility problems. Cable : the cable system. Go's box will : and TV/VCR makers аге work- 
: descrambler/converters deliver · not let your cable box split out : ing to ensure compatibility for 
output only on Channel 3 or 4, : two scrambled channels at . customers’ gear. One solution 
disabling the tuners, channel — : once. Nor will it enable TV or ^ would be to improve cable 
selectors, and remote controls : VCR channel selectors to tune : boxes with RF bypass circuitry 
that come with TVs and VCRs. : in scrambled channels without : and dual descramblers. The 
Now comes Go-Video, famous : the cable box. Federal Communications 
for its dua-recording VCR, with : Тһе unit splits the cable feed, © Commission is expected to 
a limited solution. : allowing use of one scrambled : issue regulations by April. 
The Go-Video Cable Ready · output and one or more — Mark Fleischmann 


THOMAS WARD . 


VipEO CDs 
DuAL-Usr PLAYERS 


t least five manufacturers were show- 
A ing prototypes of Video CD players at 

the Japan Electronics Show in October. 
They included Hitachi, JVC, Matsushita, 
Sharp, and Sony. Manufacturers are being 
evasive, though, about pricing and delivery 
dates. The one company being specific is 
Sony. It expects to have a Video CD player 
available in the middle of the year that will 
cost a couple of hundred dollars more than 
ап audio-only CD player. 


ELECTRONIC EMISSIONS 


laptop computers, video games, 
CD players, or other electronic 
devices can disrupt jet navigation. 

Months after airlines clamped 
down on certain in-flight gadget use, 
I’m standing inside a hanger at the 
Federal Aviation Administration 
Technical Center in Atlantic City, 
N.J. A portable TV, tuned to a ran- 
dom station, is placed a yard away 
from a multi-pronged antenna. The 
antenna is hooked up to an oscillo- 
scope-like device that records elec- 
tronic emissions from the TV on 
graph paper. I ask the engineer in 
charge whether any of the emissions 
might be large enough to possibly 
cause interference. He points to a 
sharp red peak toward one side of the 
graph: "This one could." 

Unfortunately, say experts, pain- 
staking indoor measurements like 
these aren't nearly enough to prove 
interference. Electronic equipment 
must be tested in actual jets. That's 
because the radiation from radios or 
laptops may get magnified by other 
stray electronic signals near a jet. 
Furthermore, engineers say, avionics 
equipment on old planes may have 
become more susceptible to interfer- 
ence after the wear and tear of thou- 
sands of flights. 

For more definitive results, a panel 
of industry experts convened by the 
Radio Technical Commission for Aero- 
nautics—a quasi-official organization 
that advises the FAA on electronics— 
is borrowing several aircraft from U.S. 
airlines to try to emulate conditions 
that might lead to interference. Says 
committee chair John Sheehan, an ex- 
pert on electromagnetic interference, 
“Му guess is that we will find some re- 
sults that point to interference." 
Whatever happens, the committee 
won't announce its conclusions until 
later this spring.—Robert Langreth 


T: debate continues over whether 
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TECHNOLOCY 


EMERGENCY HEAT 


n ice storm that struck in March 
A left nearly 200,000 resi- 

dents of Rochester, N.Y., with- 
out electricity. Although natural gas 
lines were unaffected, people with gas 
furnaces were unable to heat their 
homes because their furnace blowers 
needed electric power to function. 

To solve this problem, Rochester 
Gas and Electric Corp. asked scien- 
tists at the GE Research and Devel- 
opment Center in Schenectady, N.Y., 
to develop a “continuous” gas furnace 
capable of providing enough electrici- 
ty to run its own blower during a 
power outage. Їп response to the 
challenge, the scientists designed a 
thermoelectric generator, about the 
size of a bread box, that could be 1п- 
corporated into future furnaces. 

The device, which encloses a gas 
burner, uses heat from the flame to 
generate and store 300 to 500 watts 
of electricity. That's enough to run 
motors and controls that, in con- 
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MAKING THe GRADE 


n the past, selecting hardwood for manufactur- 
| ing fine furniture was a skill that belonged to 
the well-seasoned human eye. But a new 
imaging machine, developed at Virginia Tech in 
1 Blacksburg, Va., not only grades furniture-bound 
hardwood, but also decides the most efficient 
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ventional furnaces, are 
operated by household 
power. 

“This isn’t something 
that only operates in an 
emergency mode,” says 
project leader Lionel M. 
Levinson, a GE staff sci- 
entist. He estimates that 
the generator could save 
a customer $100 a year 
in electricity, because gas 
heat is used to produce 
all the electrical power 
needed by the furnace 
and its blower. A fur- 
nace equipped with the 
generator might even be 
able to provide a small 
surplus of power for 
emergency use—for ex- 
ample, to drive a sump 
pump during flooding. 

Levinson predicts the 
device will add hun- 
dreds of dollars to the 
price of a new furnace. 
But to make sure their 
customers aren't left out 
in the cold, some utilities 
might help homeowners 
buy continuous furnaces, 
perhaps by spreading out 
payments over their monthly 
utility bills. 

A demonstration model suited 
for the home will be tested later this 
year, but it will be at least a few more 
years before furnace manufacturers 
commercialize the technology. 
—Dawn Stover 
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way to cut ће wood—and then cuts it. 

Hardwood boards are fed into the 10+ооіЧопо 
machine, where they travel through three evaluo- 
tive stations: A high-resolution color camera in- 
spects the wood's appearance and grain; a laser 
camera measures surface contours to judge its 
texture; an X-ray scanner seeks interior defects. 
During the process, the board's exact dimensions 
are computed. 

That data is sent to a computer that identifies 
the board and grades its quality. Then, checking 
its preprogrammed memory for instructions on 
how to handle such wood, the computer directs 
an automated saw to cut the board. 

"The imaging machine has enormous poten- 
tial," says Peter Kamsey, owner of a sawmill 
located in Lynchburg, Va., who has watched it 
in action. “It lets you decide what to do with 
a board in the middle of the process rather 
than at the end, when you often wish you'd 
cut it differently. 

A prototype is up and running at Virginia Tech, 
which is negotiating with sawmills interested in 

purchasing the equipment.—Amy Ulness 


TO CHIMNEY / 
/ 


~ THERMO- 
> ELECTRIC 
GENERATOR | 


CONTROLS 


STEVE KARP 


\ Ё i 
| BATTERY AND 
ROWER CHARGER 


This gas furnace works contin- 

uously, even during power outages, be- 
cause its ermoelectric generator converts 
heat into electricity for the blower and con- 
trols. The household air supply blows over the | 
thermoelectric generator, which encloses the 
natural gas burner. 


Livurs On Home FIXTURES 


onserving water just became pa 
C: your future. That's because al 

plumbing fixtures sold and in 
stalled after January 1, 1994 mus 
meet the water-use limits set by th 
1992 National Energy Policy Act. 
These limits restrict all new toilets t 
1.6 gallons per flush and set a maxi- 
mum flow rate of 2.5 gallons pe: 
minute for shower heads an 
faucets—about half to one-third th 
amount used by existing fixtures 
Some experts predict that in 20 to 3 
years, after today's fixtures fail an 
are replaced by new ones, nationwid 
water use could drop by more tha 
eight billion gallons per day. Mos 
manufacturers are prepared: ^We'v 
introduced a few low-flow models eac 
year for several years," says Kohler’ 
Nancy Deptolla, "so there's an ampl 
selection of styles."—Charles Wardell 
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HOME TECHNOLOGY 


BATTERIES 


PROTECTION FROM 
THE ELEMENTS 


hen air temperature changes, 
WN temperature follows 
suit, albeit at a slower pace. A 
lake typically warms up halfway 
through summer, and cools down well 
after the first autumn frost, for exam- 
ple. Now, a temperature-moderating 
container exploits this phenomenon 
to protect sensitive equipment. And 
thats good news for homes that rely 
on photovoltaic power for electricity, 
because their storage batteries and 
other electrical equipment can be 
damaged by heat and cold. | 
Made by Zomeworks in Albu- 
querque, N.M., the Cool Cell enclo- 
sure circulates water between a 
plenum (or bladder) built into the lid 
and a tank inside the cell. Storage 
batteries, placed inside the container, 


WINDOWS 


ed and modified by the National Fen- 


Using water to moderate 
hot and cold tempera- 
tures surrounding bat- 
teries extends their life. 


butt up against 
this tank. On a hot 
day, water in the 
plenum prevents 
the enclosure from 
becoming too hot 
by absorbing solar 
heat, while the 
tank absorbs heat 
generated by the 
batteries. This keeps the temperature 
inside the chamber relatively stable. 
That evening, warm water rises to 
the plenum, where it releases heat in- 
to the atmosphere before circulating 
back down into the tank. By morning, 
the water is cool and ready to absorb 
the day's heat again. 

The Cool Cell also protects against 
frigid weather. As water begins to 
freeze in the plenum, warmer water 
remains in the tank, moderating the 
container's internal temperature. 
Rubber sheathing accommodates the 
expansion of freezing water. 

How effective is it? Zomeworks 
claims that when used in southern 
states like Texas, the Cool Cell can 
double a storage battery's lifetime; 
when used in northern states, where 
frosty weather saps a battery's capaci- 
ty, it can also reduce the number of 
batteries needed. An enclosure mea- 
suring four by four by three feet holds 
40 gallons of water and costs about 
$1,700.—Judith Anne Gunther 


estration Rating Council (NFRC). MANUFACTURER 
California already requires NFRC lo- inca 
bels on all new windows; Oregon 


THE RATING GAME 


ccurately comparing window 
performance has never been 


and Washington will follow suit this 
month. Meanwhile, Andersen Corp. 


has decided to go national with the MEASURE oF 

ГА easy, since manufacturers have — ratings on all of its windows, and RN. 
always used their own, often vague other companies will soon do the TANCE FOR 
criteria to measure heat loss through same. NFRC administrative director winnow 
glass. But the establishment of a Chris Mathis predicts that competi- 
deor, standard rating service is on tion, stricter codes, and utility incen- 
the way, following the recent deci tives will encourage all window mak- 
sion of many window manufacturers ers to start shipping their products 
to put energy performance labels with NFRC labels within the next two ЛИКЕ RA 
with certified U-factors on their pro їо three years.—Charles Wardell npn 
ucts. (U-factors measure heat loss ! TION, PERFORMAI 
though the window caused by tem- Anticipating legislation requiring — 'PABIITY 
perature difference; the smaller the them to do so, some window mak- 
number, the better). The U-factors ers, such as Andersen Corp., are 
are calculated using standardized now adding standardized perfor- 
computer programs and tests adopt- mance labels to their products. WINDOW SIZE RATED 


42 • POPULAR SCIENCE JANUARY 1994 


MATERIALS 


Corais Do IT 
So WHY Can’t We? 


f corals and clams can make homes: 
M seawater, why can't we? asks: 

Wolf Hilbertz. The German-borni 
architect knows that humans—like: 
many sea creatures—can make lime-- 
stone from seawater, then use it toi 
build structures. In fact, he has spent; 
two decades refining techniques for: 
creating such building materials us-. 
ing the sea and solar energy. 

"What we do is put wire electrodes: 
under water and then, using electrici-. 
ty from photovoltaic panels, run a di-- 
rect current through a wire mesh. 
screen," Hilbertz says. The resulting: 
electrochemical reaction causes calci-. 
um carbonate (limestone) to precipi-. 
tate on the screen. Under ideal condi-. 
tions—warm, calm seas and plenty of 
sunshine—a relatively consistent 1ау-. 
er of limestone grows on the screen at: 
a rate of one-half inch per month.. 
Hilbertz points out that many nations 
in the tropics enjoy a surplus of sun. 
and warm oceans, and these countries 
often import basic building materials. 

During the two or three months it. 
takes to grow a four-foot-wide, 20-. 
foot-long panel underwater, the panel. 
serves as a temporary reef. Later, it: 
can be brought to shore and used in. 
construction. Thus, the sea is an inex-: 
haustible supply of building material, 
and the environment is protected, 
since making and shipping such ma-. 
terials as cement requires burning of 
fossil fuels.—Jonathan Beard 
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` THE Sounp Or Fire 


A Je've all heard the roar of an infer- 
f no—at least on TV. But fire 
makes subtler sounds as well. A 
flickering candle flame, for instance, regis- 
ters а sound near the lower threshold of 
human hearing, while wood and other 
building materials emit very high-frequen- 
cy sounds just before bursting into flames. 
It's the latter noises that fascinate Nation- 
al Institute of Standards and Technology re- 
searcher William Grosshandler. At his 
Gaithersburg, Md., lab, Grosshandler has 
crafted a sensor that listens for the telHale 
sounds of fires that are about fo happen. 
As a section of a wall heats up before 
bursting into flames, it expands, generating 
а vibration that races through an entire 
structure. Grosshandler’s sensor employs a 
wall-mounted transducer that detects these 
inaudible vibrations, and sounds an alarm. 
The sensor can detect fires quickly, be- 
couse sound travels faster than smoke or 
heat. Even more important, though, it can 
locate fires hidden between walls. Com- 
mercial application is years away, however. 
— Robert Langreth 


FUNCTIONAL, Bur Is 
Ir Акт? 


traditional sense. But these 

thermostats have the honor of 
being selected by three museums— 
the Cooper-Hewitt, the National Mu- 
seum of Design, and the Smithsonian 
Institution—for inclusion in their 
permanent collections. 

The Honeywell 
T87 Round Ther- 
mostat, acquired 
by the Cooper-He- 


D esigner thermostats? Not in the 


Museum bound: Two 
thermostats find per- 
manent homes. 


witt in 1952, was the only thermostat 
in the museum's 250,000-object col- 
lection until this year, when Honey- 
well's MagicStat CT3100 Thermostat 
joined it. Materials documenting the 
design processes from concept to final 
form accompany the two production 
models. Both thermostats were de- 
signed by Michael Cousins of Cousins 
Design in New York, who also de- 
signed the famous Dixie cup dis- 
penser.—Suzanne Kantra 
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security. This is the cordless phone y 
dreamed of owning — or giving as à 
UNSURPASSED RANGE — — 
Escort 9000 gives you up to. four tit tim 
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INCREDIBLE CLARITY — 
Escort's advanced digital techn 
vides incredibly sharp sound q 
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Tri-Steel’s Homes have features not available with ordinary wood housing. 

e Unmatched Protection from High Winds, Fire, Termites and Earthquakes 
e Energy Efficient 9" Thick (R-30) Insulation for BIG Energy Savings 

e Environmentally-trienaly Material (over 60% of all Steel is Recycled) 

e 700 Models + Custom Designs + Clearspan interiors ¢ + MUCH More 
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SEMINARS and WORKSHOPS | 
LOCATION: SEMINAR DATE: 
Jan. 12, 1994 
Feb. 2, 1994 


Mar. 2, 1994 
Apr. 6, 1994 


Tri-Steel has helped people all over the 
world to develop their own business. 


e Low, 100% Refundable Investment 
e Simple Bolt-logether Construction 

e Hands-On Construction Training 

e No Franchise Fees 

e Unmatched Distributor Support 

¢ No Experience Necessary 

e Commercial & Small Buildings 


Orlando, FL 
Charlotte, NC 
Chicago, IL 


Baltimore, MD 
Seattle, WA June 1, 1994 
Las Vegas, NV July 6, 1994 


Seminar: 550. Seminar date followed by 
2-day Training Workshop. ATTENDANCE 
LIMITED. Call for reservations & details. 


Call fo Order CALL TOLL FREE TODAY "ти 

ИРЕ Иа а, 1-800-TRESTEEL | (Ту Tri-Gteel 
(817) 497-7070 Fax: (817) 497-7497 
5400 S. Stemmons Ew. Denton, TX 76205 Structures, Inc. 
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SOFTWARE 
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SPLAT! CRAsH! Bounce! 
PICTURES 


С 


THAT RESPOND 


areening around a sharp curve in 
your sporty road hog, you spot a 
parked car straight ahead. It's too 
late to stop; you throw up your hands 
and—BAM! You watch the other car 
flip over, as your car jerks you for- 
ward, then backward again. With re- 
lief, you remember you're only looking 
at a computer screen. 

Such emotion-stirring realism could 
soon be added to computer games and 


- 
т 
Т [| 


ФНАвВ1А ESPANOL? 
Si, Мїттн My PC 


| 05 a language interpreter and 


now а computer scientist, 

Hiroaki Kitano dreams of a 
machine that combines elements of 
both disciplines: a handheld computer 
and speech translator that could 
knock down language barriers once 

- and for all. Speak English words into 

the computer, for example, and out 
will come the same words spoken 
aloud in Spanish, French, or 
Japanese. 

While electronic translators exist in 
limited form today, none of them use the 
kind of highly sophisticated voice-recognition 
ond text-to-speech technologies that would be 
needed to perform realtime bilingual 


other multimedia programs through 
smart 3D, a software technique de- 
veloped by Macromedia Inc. of San 
Francisco, Smart 3D redraws complex 
three-dimensional images, like mov- 
ing cars, more quickly than existing 
methods, says its creator, Young 
Harvill. And the images can 
interact in truer-to-life ways 
—if the cars collide, for exam- 
ple, they might bounce off 
each other. 

The secret to Smart 3D's 
realistic effects is an inge- 
nious programming short- 
hand for the time-consuming 
calculations that make those 


ey SAT 


Smart 3D software makes on- 
screen action between objects 
graphically real. Here, a car 
tumbles backward after collid- 
ing with one "driven" by 

the user. 


Good 


morning, 
Mr. Martinez. J _ 


M i. 


a 


Senor 
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intricate shapes look like they're real- 
ly smacking together on screen. Even 
a simple object, such as a plastic wa- 
ter bottle, is actually a complex 
scheme of curves with such special 
features as a screw-cap thread. Judg- 
ing how the bottle would react if, say, 


a pen were thrown against 
it might ordinarily take a 
PC half an hour to calcu- 
late. Instead, Smart 3D 
^pretends" that each shape 
fits neatly in a cube, like 
shoes in a shoe box. Substi- 
tuting a simple shape for a 
complicated one allows the 
PC to calculate the hit and 
the reaction of both objects very 
quickly, says Harvill. 

Smart 3D will be incorporated into 
multimedia programming tools later 
this year. Games for PCs and multi- 
media players such as the 3DO ma- 
chine [“Inside the Magic Box," Dec. 
'93] will follow, according to the com- 
pany.—Mariette DiChristina 


exchanges quickly and accurately. 
At Carnegie Mellon University in 
Pittsburgh, Kitano is using a super- 
computer and a separate device 
[Eve * for voice recognition and voice 
synthesis to develop a new 
speech-to-speech translating 
system. Kitano's translator, 
which employs artificial intelli- 
gence software, is said to be the 
first to take advantage of the 
thousands of processors inside a 
“massively parallel” machine. 
А A pocket-size version may 
EF still be years away, but Kitano 
says his experiments demon- 
strate that listening and talking 
translators are possible. Apparently, 
others think so too. Kitano recently 
won an award at an international artificial- 
intelligence conference for his pioneering 
research.—Marcelle M. Soviero 
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COMPUTERS (S7 SOFTWARE 


EDUCATION 


HıGH-TECH Herr 
їтн HOMEWORK 


A. om and Dad might not always have the 
time (or the memory) to help Junior with 
his homework. But Junior's PC might be 

able to lend an academic hand. 

A forthcoming omine service called Homework 
Helper will put a wealth of relevant data at a stu- 
dent's fingertips. Created by Infonautics Corp. of 

| Wayne, Pa., the service will contain information 
from sources ranging from CNN and major news- 

| papers to Compton's Encyclopedia and the 

Monarch Notes study guides. 

| Ме some of this information is available 
from other database services or on CD-ROM 
discs, Homework Helper promises to be more 
comprehensive than other resources, and also 


more tailored to a teenage audience. Infonautics 
claims an extensive collection of data, with tens 
of millions of pages of text and images from 
publishers such as Gannett and Time Inc.—all 
directed toward scholastic needs. With a graphi- 
cal interface and a plain-English search format, 
Homework Helper should be studentfriendly too. 
The service is expected to begin operating by 
September of 1994, and will be available 
through existing ordine services. 

If you need only the Monarch Notes, electronic 
versions are available now. The Bureau of 
Electronic Publishing sells Monarch Notes in flop- 
py disk and CD-ROM formats. Each contains the 
full text of more than 200 study guides, plus 
illustrations and audio narrations. As in the paper 
collection, all of the classics are covered. So far, 
no one has come up with a product that writes 
term papers, but that can't be far behind. 
—Jon Pepper 


BATTERIES 


BRINGING LITHIUM 
To LAPTOPS 


RM hort battery life has been the bane 
6: laptop users for years, but new 
varieties of batteries promise to 
double or even triple the unplugged 
computing time you can expect from 
your portable PC. For now, the most 
promising battery type is a lithium- 
based formulation called lithium ion, 
which makes its computer debut in two 
innovative notebook models from 
Toshiba. 

Toshiba's new T3400 and T3400CT, 
the color-screen version, use lithium- 
ion batteries rather than the nickel- 
cadmium or nickel-metal-hydride 
batteries used by virtually all other 
portable PCs. Toshiba claims its 
lithium-ion cells can power the 
monochrome T3400 for four to eight 


NICKEL 
CADMIUM 


ENERGY DENSITY 
(watt hours per kg) 


BATTERY LIFE 
(monochrome systems) | 
LIFE CYCLE 

(4 recharge times) 


MEMORY EFFECT 
(may not recharge fully) 


SELF DISCHARGE 
(% per month) | 
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NICKEL METAL 
HYDRIDE 


hours of continuous use, with typical 
battery life falling into the middle of 
that range. By contrast, the nickel- 
based batteries used today last be- 
tween two and four hours. 
Lithium-ion batteries work by 
pulling ions, or electrically charged 
molecules, back and forth from one 
end of the battery to the other, causing 
chemical reactions that generate ener- 
gy. These batteries do not contain any 
metallic lithium, which made some 
previous lithium cells unsafe to carry 
around, nor do they include toxic met- 
als such as cadmium or mercury. 
Batteries using another long-lasting 
form of lithium, called lithium poly- 
“mer, are under development. So, too, 
are new zinc-air, hydrogen-air, and 
lead-acid cells that promise all-day 
computing power without a plug. 


LITHIUM j 


CD-ROM 


PLAYING MULTIMEDIA 
AT TRIPLE TIME 


drives are great at shouldering 

ШИ heavy loads, but they're notorious- 

ly slow. NEC's new "triple-speed" CD- 

ROM drives should put an extra 
charge into the beast, however. 

Selling for about the same price 


E trained elephants, CD-ROM 


NEC's 3Xe drive operates at 450 kilobytes per 
second with a 195-millisecond access time. 


NEC's 3Xp personal reader delivers the same 
speed, but can run on batteries. 


($455 to $600) as the double-speed 
drives NEC pioneered in 1992, the 
new MultiSpin 3X models transfer da- 
ta at 450 kilobytes per second—three 
times the 150K rate of the first CD- 
ROM drives, and 1.5 times the ЗООК 
rate of double-speed drives. NEC 
plans to sell a 600K quadruple-speed 
drive, called the MultiSpin 4X Pro, for 
$995, in the first quarter of 1994. 

CD-ROM drives running at double, 
triple, or quadruple speed work by 
simply spinning the disc faster and 
using more sophisticated error-check- 
ing codes to ensure that data is being 
read correctly. Among other things, 
the faster CD-ROM drives yield 
smoother, more realistic video se 
quences. Companies such as Sony 
Chinon, Hitachi, and others have in 
troduced double-speed readers in re 
cent months. 

The speed race isn't over, either. 
NEC is at work on CD-ROM drives 
that run at eight times the speed off 
the original models, or 1.2 megabyteg 
per second. —Robert Langreth 


DATA STORAGE 


IBM Gets DENSE— 
On Disk 

ike a burgeoning city, computer 
ES are getting more crowded. 
MllDenser is better in disk technolo- 
gy, however, and IBM has discovered 
two new ways to cram more bits on a 
disk. 

At IBM's Almaden Research Lab in 
San Jose, Calif., researchers have 
crafted a blue laser system that can 
write and then read back a record 2.5 
billion bits of data per square inch on 
an optical disc. That's five times more 
bits than the best optical drives avail- 
able today. The IBM team passed an 
infrared laser (the kind now used for 
optical discs) through a potassium 
niobate crystal to create a blue laser 
with half the wavelength of the origi- 
nal laser. The shorter wavelength can 
heat much smaller spots on the disk. 
Although IBM says the technique is 
too expensive to be used for PCs in the 
foreseeable future, the blue laser 
should start appearing in high-end 
products—like giant optical li- 
braries—in about five years. 

On a related front, scientists at 
IBM's nearby AdStar division recent- 
ly took a leap toward the next genera- 
tion of conventional hard disk drives. 
Bits of information on hard disks are 
represented by tiny magnetic regions, 
which a "read" sensor interprets as 1s 
or Os. But today's techniques won't 
work if the regions get much smaller, 
because the magnetic field will no 
longer be large enough for the sensor 
to detect. So IBM exploited a phe- 
nomenon called giant magneto- 
resistance, in which certain materials 


INFRARED LASER 
CONTAINING 
ENCODED 
INFORMATION 


MICROPROCESSORS 


INTEL INSIDE? 
Not NECESSARILY... 


microprocessor from an unfamiliar source. 

New 486 chips from Cyrix, Advanced Micro 
Devices (AMD), Texas Instruments (TI), and IBM 
are giving buyers an array of choices in a class of 
r that were once the exclusive domain of 
Intel. 

Cyrix recently introduced a new line of 486DX 
and 486DX2 chips running at speeds of 33 to 
50 megahertz. Unlike previous Cyrix 486SLC 
processors, the new chips offer essentially the 
same performance as comparably rated Intel 
chips and can run the same DOS and Windows 
software as the Intel products. Since the Cyrix 
chips cost PC makers $50 to $100 less apiece, 
you may well get a better deal on a PC using a 
Cyrix processor. 

Similarly, AMD says it recently began shipping 


Ys next PC may have at its core a familiar 


to PC makers a series of new 486 chips that pro- ` 


vide faster performance for the money. An AMD 
486 chip running at 40MHz, for instance, sells 
for about the same price as an Intel 486 running 


at 33MHz. Both AMD and Cyrix say even faster 
486 chips running at 66MHz and 99MHz are 
currently in the works. Both companies are also 
developing chips to rival Intel’s latest, the 
Penfium processor. 

ТІ, meanwhile, has introduced a family of low- 
voltage 486 chips designed for portable PCs. TI's 


` processors run at speeds up to 50MHz while 


drawing less electricity, to prolong battery life in 
laptops. IBM has produced similar results with its 
newest 486SLC chips, which run as fast as 
66MHz.—_J. P. 


Acty | 
Micro се | 
es 


Cyrix, TI, and AMD are among the companies 
now making Intel-compatible 486 chips. 


exhibit an enormous change in electri- 
cal resistance when a big magnetic 
field is applied. IBM has now proven 
that these materials are also sensitive 
to extremely tiny magnetic fields, 
opening up the possibility of devising 
reading mechanisms that can distin- 
guish between smaller magnetic 
spots, and thus decode more densely 
packed data. 

Like IBM's blue laser technology, 
drives using such magnetoresistance 
may not be available for some time. 
But they'll likely be in PCs long before 
blue lasers are.—R. L. 


S. DORSEY 


EXHIBITS 


THE SMITHSONIAN GETS 
Win THe PROGRAM 


e Smithsonian Institution, also 
known as “the nation’s attic,” is 
now making room for some elec- 

tronic heirlooms. 

A new National Software Collection 
at the Museum of American History 
will guarantee preservation of histori- 
cally significant software. Among the 
organizations expected to help build 
the collection are the Library of 
Congress, Microsoft, Apple, WordPer- 
fect, the Boston Computer Museum, 
and the Charles Babbage Institute. 

The collection will include some of 
the colorful touches that often charac- 
terize Smithsonian exhibits. The In- 
stitution is not only interested in the 
programs themselves, but in other 
material that gives a sense of the 
product’s creation: documentation, 
packaging, correspondence between 
program creators, even T-shirts and 
buttons from a product’s introduction. 
Individual items might be stored at 
other museums or universities, or 
could be displayed at the Institution’s 
current, ongoing computer exhibit. 

Microsoft Word is the first program 
being included. The company has do- 
nated the 1.0 package, including the 
original mouse that came with it. 
—Bob Sillery and Erika Welz 
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AUTOMOTIVE 


EDITED BY DAN McCOSH 


CONCEPT Cars 


Vonvo’s ENVIRONMENTAL 
TURBINE CAR 


he Environmental Concept Car 
Teco looks like a show car, but it 
was built with very serious in- 
tent. Under its highly styled, low- 
drag aluminum shell, the hand-built 
Volvo’s hybrid-propulsion drivetrain 
uses a turbine engine that drives a 
generator. The generator can charge 
the car’s nickel-cadmium batteries, 
power its electric motor, or do both. 
Running solely on batteries, the 
ECC has the eerie silence associated 
with pure electric cars. With the tur- 
bine switched on, the noise level picks 
up but is still quite low. 
Volvo says 0-to-60-mph acceleration 
takes about 22 seconds using battery 
power alone. When the turbine kicks 


SAFETY 
ROLLOVER PROTECTION 


f you just shelled out about $40,000 for a 
| 1994 BMW 325i convertible, you probably 
| don’t intend to drive it like a stunt car in a 
James Bond movie. But in case you do—or are 
prone to spectacular accidents—it's reassuring 
to know that the 325i is the second luxury cor 
vertible line—Mercedes was first—to provide 
self-deploying rollover bars. 


in, 0-to-60-mph time improves consid- 
erably (to just over 13 seconds), hill 
climbing gets much stronger—and 
the Volvo engineer riding with me be- 
gins to scowl and slows things down. 

The four-passenger ECC's top 
speed is listed at 110 mph. Its range 
at a steady 55 mph is about 415 miles 
with a full tank of the diesel fuel that 
the turbine burns. On batteries alone, 
maximum range under constant- 
speed cruising conditions is about 90 
miles; that drops to about 50 miles for 
city driving. 

Peering under the hood, you imme- 
diately notice the turbine and genera- 
tor. The turbine system incorporates 
a ceramic heat exchanger to preheat 
intake air with recaptured exhaust 
energy. The exceptionally compact 
generator, built by Volvo's jet-engine 
division, is actually the technological 
key to the car. Running at the same 
speed as the turbine, it spins at 
54,000 rpm during idle and 90,000 


IF the vehicle tips more than 52 degrees to the 
left or right, or more than 72 degrees backward 
or forward, a “clinometer” behind the back seat 
senses this and raises two steel rollover bars ten 
inches above each rear headrest. And if the vehi- 
de somehow becomes airborne for more than 
three-tenths of a second (say, you jump a draw- 
bridge to impress your date), a gravitational sen- 
sor detects that the car is in free-fall and auto- 
matically deploys the rollover bars. 

In any case, peace of mind is probably worth 
the $1,390 that BMW charges for this op- 
tion.—Robert Langreth 


. Two roll 
| bars in 
BMW’s 325i 


 automuatical- 

ү, 
{һе rear 
seats before 
a pending 


crash or 
rollover. 
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rpm when producing current to power 
the vehicle and recharge its batteries. 
Future versions of the ECC, which 
Volvo is working on, could present a 
reasonable alternative to the conven- 
tional internal-combustion vehicle. 
The ECC is a family-size car that gets 
39 mpg in city driving and 45 mpg on 
the highway—and meets California's 
tough ultra-low-emissions-vehicle 
standard. Not bad.—Len Frank 


Volvo's ECC hybrid-drive vehicle (top) has an 


exterior but a . | 
interior (above). 


VISION SYSTEMS 
NiGur RIDERS 


ride in a Dallas police car. 
A equipped with a night-vision sys- 

tem under development by GM 
and its Hughes Aircraft division 
demonstrates how beneficial seeing in 
the dark can be. 

The system combines a heat-sensi- 
tive camera, placed on the roof of the 
squad car, with a heads-up display on 
which the driver can see the camera 
image. It is possible, but difficult, to 
actually drive the car by looking at the 
image—which is slightly disjointed 
from the view through the window. 

But the infrared image reveals a 
ghostly world not clearly detected by 
headlights or a spotlight. A person hid- 
ing in the bushes, wearing dark cloth- 
ing, is clearly visible, for example. A| 
black sweater actually provides a| 
bright heat target. For police work, the 
ability to see down dark alleys is in- 
valuable. GM also aims to eventually| 
offer the. system on passenger cars, 
where its ability to provide a field o 
view three times that of normal head-| 
lights could improve safety at night. 

Police departments in Dallas, St. 
Louis, Los Ángeles, and Ottawa are| 
currently testing the system. 


NRI knows: The best way to learn to 
’s computers is to 


Service 1 


actually build a state-of-the-art 


computer from the 


keyboard 
up. 


TRAIN WITH THE LEADER - NRI 


The Department of Labor forecasts over 
220,000 jobs for computer service 
technicians by the year 2005 — a full 38% 
increase over today’s level. With NRI's 
easy, effective training, you can cash in on 
this wide-open opportunity and become a 
high-paid computer service technician. 

NRI is the best way to prepare for a 
profitable new career, even a business of 
your own. A leader in at-home training for 
80 years, NRI knows how to help you break 
into this high-demand field — regardless of 
your background in electronics! That's 
because you start with the basis, moving 

on step-by-step to master advanced 

computer concepts — all the while 
reinforcing theory with hands-on training 
that ensures success. 


LEARN BY DOING 


[NRI's highly acclaimed learn-by-doing 
[approach gives you a complete under- 
standing of the intricate electronics behind 
the 1 meg RAM, 32-bit CPU computer 
included in your course. You perform 
hands-on electronics experiments with 
your NRI Discovery Lab and digital 
multimeter, then build and test the 
powerful 486sx/25 MHz computer you 
train with and keep. You install | 
the floppy drive and, to give you 
maximum storage capacity, the 

200 meg hard disk drive. And you 
go on to interface the Super VGA 
color monitor now included in 

your course. You even learn to 
recognize and service virtually any 
computer problem with the 
extraordinary R.A.C.E.R. plug-in card 
and QuickTech diagnostic software. 


STUDY AT YOUR OWN PACE 


With NRI, you study in the privacy and 
convenience of your own home — with 
your personal instructor and NRI's team of 
technical professionals behind you every 
step of the way. You learn at your own 
pace — no classroom pressures, no night 
school, no point in quitting your present 
job until you're ready to make your move! 

Everything you need, for your 
training and your future, is included in the 
course...from the NRI Discovery Lab you 
use to build up and test prototype circuits 
to the mini-tower 486sx IBM-compatible 
computer with color monitor, 200 meg 
hard drive, 3.5" floppy drive, DOS, QBasic, 
and Microsoft Works, with its many 
utilities. 

What's more, NRI's expanded and 
updated lessons give you a thorough under- 
standing of computer operation, trouble- 
shooting, and servicing. Your broad-based 
knowledge will come from detailed, easy- 


NEW! 
B SUPERVGA  , 
— COLOR MONITOR, < 
W 200 MEG HARD „ш 
DRIVE! ы. 


to-understand explanations of everything 
from batch file applications to recovering 
lost data to printer servicing. You'll be on 
top of the latest trends and techniques, and 
by practicing what you read, you'll quickly 
acquire lasting, real-world knowledge that 
you can put to use right away! 

It's a fact: Only NRI gives you such 
thorough, effective training in computer 
servicing because only NRI has you 
assemble and test one yourself! 


LEARN MORE ABOUT NRI TODAY 


Send today for NRI's free, full-color catalog 
that describes every aspect of NRI's inno- 
vative computer training, as well as hands- 
on training in other growing high-tech 
career fields. If coupon is missing write to: 
NRI Schools, McGraw-Hill Continuing 
Education Center, 4401 Connecticut 
Avenue, NW, Washington, DC 20008. 


IBM is a registered trademark of International Business Machines 
Corp. R.A.C.E.R. and QuickTech are registered trademarks of 
Ultra-X, Inc. Intel Inside is a trademark of the Intel Corp. 


SEND CARD TODAY FOR FREE NRI CATALOG 
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| y. /. / 4 McGraw-Hill Continuing Education Center 
Schools 4401 Connecticut Avenue, NW, Washington, DC 20008 


wf Check one FREE catalog only 
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AUTOMOTIVE 


CLEAN DIESEL 


wo decades ago, the fuel efficiency 
and relatively clean combustion of 
passenger-car diesel engines were 
touted as the answer to the U.S. ener- 
gy crisis. Then, as the energy crisis 
waned, diesel-powered cars slipped 
from a growing trend to near obscurity. 
Mercedes’ turbodiesel survived, surfac- 
ing in the company’s S-class sedans, 
but it is not certified for sale in Califor- 
nia or New York. Now, with the E300 
sedan, Mercedes has a clean certified 
diesel for all 50 states. 

Diesels inherently burn lean, which 
results in low hydrocarbon and carbon 
monoxide emissions but produces high 
emissions of oxides of nitrogen— 
byproducts of high combustion temper- 
` atures. Start-up and acceleration often 
result in partial combustion and the 
characteristic diesel smoke. 

The diesel in the E300 attacks the 
smoke problem by improving basic 
combustion. The 134-horsepower, 
three-liter in-line six-cylinder engine 
features four valves per cylinder and a 
central precombustion chamber. It also 
has a reduction catalyst and electronic 
controls, which balance fuel and air 
during start-up, on both the injectors 
and the air intake. 

The result is an extremely smooth, 
high-revving diesel that starts up with 
nary a wisp of smoke. Inside the car, 
the engine is barely audible. Fuel econ- 
omy is expected to be in excess of 30 
mpg for the 3,485-pound sedan. 


CORNING’S 
TRAP 


odern catalytic converters do an impres- 

sive job of transmuting pollutants gener- 

ated by car engines into benign gas- 
es—except during the first couple of minutes 
after an engine starts, before the catalyst has 
had time to warm up. During those fleeting mo- 
ments, torrents of noxious gases cascade 
through the car's convertor and out the tail pipe. 

Now, Corning Glass has devised a technique 

for holding back this flood until the convertor 
gets going. Corning’s device snares pollutants in 
a honeycomb of ceramic material, several inch- 
es long, that has been impregnated with carbon 
fibers. The nooks and crannies in the fibers 


catch most hydrocarbons—one of the most dif- 


ficult exhaust components to remove—aond 
hold onto them until the catalytic converter 
heats up. In fact, the hydrocarbon trap corrals 
enough contaminants to satisfy the stringent 
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with Chevrolet’s Geo the 

title of the smallest car on 
the road in the United States. 
Both are smaller than most 
subcompacts: Their wheelbase 
measurements are in the low 
90s, horsepower is only two 
digits, and prices are in the 
$8,000 range. 

In Europe and Japan, such 

cars are a recognizable sub- 
cass, but on U.S. highways 


F^ new Aspire shares 


| they seem like the last Amer- 


ican survivors of the battle 
against the fuel-efficient, in- 


3 expensive imported cars. 


The Aspire, a replacement 


: for the Korean-built Festiva, is 
; being touted as the least ex- 

: pensive car with dual air 

: bags—a claim based on the 

: $8,240 base price for the 

: two-door model. The car also 

: is available with antilock 

: brakes, a sport trim package, 
; and four doors—options that 
: were not offered on the Spar- 
: ton two-door Festiva. 


The Aspire's 1.34iter four- 


: cylinder powerplant produces 

: 64 hp, with electronically con- 
: trolled sequential fuel injec- 

: tion. Acceleration from 0-60 

: mph takes about 13 seconds, 
: and the EPA average fuel 


і ; economy aiino is 46 mpg. 


: The exterior is aerodynamical- 


: ly egg shaped; the similarly 
: sleek interior creates a cav- 
: emous rear cargo compart 
: ment when the rear seat is 
; folded down. - 


Even with options and mod- 


. i emized styling, the Aspire is 
: still basic transportation. A 
: brief test drive reveals the 
: minicar's agile steering and 
: adequate (though not 
: thrilling) performance, but the 
: interior noise level is relatively 


: high. The addition of a four- 
: door model will broaden the 


: car's appeal, and it should at 
: $0 be a winner at the gas 
: pump.— D. M. 


"peace T 


California emissions regulations that will take 
effect in 1997. 

That isn’t the only pollution reducer auto man- 
ufacturers are considering: Electrically heated cat- 
alysts, which Corning is also developing, are an- 
other approach. But unlike EHCs, the 
honeycomb device requires no outside power 
source, and it could prove less expensive. Com- 
pany engineers say the device is durable enough 
to last for 100,000 miles.— Robert Langreth 


ене, ceram honey- 


ready spawned several new tire 

designs that attempt to combine 
extremely low rolling resistance (pro- 
viding better mileage) with all- 
weather capability. Now Michelin 
says that at least some of that tech- 
nology is beginning to appear on to- 
day's production cars. 

А case in point: А new "green" high- 
mileage tire on the 1994 Accord is the 
first production application of Miche- 
lin's Radial XXE technology, which the 
company claims improves perfor- 
mance, as well as mileage, in wet and 
snowy conditions. The tire is a distant 
cousin to the 50-psi tire Michelin de- 
veloped for GM's prototype Impact 
electric car. 


E car development has al- 


uropean Ford gives its gasoline- 
and-electric concept car an unusu- 
al twist: At full acceleration, the 
two drive systems are combined for a 
burst of power. 

The hybrid car, based on the Escort 
wagon, has an Orbital two-stroke, 
three-cylinder engine that produces 84 
horsepower from only 1.2 liters. It 
matches a conventional 1.6-liter, four- 
stroke engine in output and flexibility, 
but is a third lighter and more com- 
pact, reducing vehicle weight by 65 
pounds. For city driving, there's a 54- 
hp, water-cooled asynchronous electric 
motor whose small nickel-cadmium 
battery pack provides a 30-mile range. 
In this electric mode, acceleration to 30 
mph is a competitive 6.8 seconds, and 
a top speed of 60 mph is possible. 

At 40 mph, however, the gas engine 
starts automatically and takes over, 


BATTERY PACK 


Both drive systems on European Ford's gas and 
electric hybrid can be employed simultaneously. 


driving both the car and the electric 
motor, which then functions as a gen- 
erator to charge the batteries. Top 
speed in this mode is 95 mph, with ac- 
celeration to 60 mph at a leisurely 22 
seconds. 

But when you need an extra surge 
—to pass another car, for instance— 
this car parts company with other hy- 
brids. At full acceleration, the electric 
motor becomes active again and joins 
the gasoline engine in driving the ve- 
hicle. The combined power of 138 hp 
and 148 pound-feet of torque (a 66 
percent boost) cuts 0-to-60-mph accel- 
eration time to a sporty 10.6 seconds. 
There's no gain in top speed. 

With this tandem power, both drive 
units can be kept relatively small. The 
two are coupled via a special transfer 
case to the car's four-speed automatic 
transmission. Àn international team 
of Ford engineers from Germany, 
Britain, and the United States devel- 
oped the car in cooperation with the 
Institute of Automotive Engineering 
in Aachen, Germany.—David Scott 


@ "T" oyoto's Celica has arrived in the 
Î. [| sixth incarnation since its debut 
| 22 years ago. The sporty 


running. 
| For the first time, the Celica has — : 
|. front and геог isolation subframes. A : 


: power steering system and 
: MacPherson struts are up front, op- 

: posite û twoink coilspring rear sus- 
: pension. There are antiroll bars at 

: both ends. | 

: Two powerplants are available: for 


|. is 10 percent lighter, yet 20 percent. : comes with either а 
stiffer than the previous version, pro- : standard 
Î viding sharper handling and quieter : manual or an optional 


: four-speed automatic 
: transmission. 
The Celica’s redesigned in- 


| BESET NEES SS eS Se — = 


: coupe on 


! coupe's new shell is less radically : ST models, a 1.84iter twin-cam four- : 

| -styled than its allcurves predecessor. : valve four.that produces 110 horse- 

f 1t has a smooth, grilleless сейн, : power at 5,600 rpm; and for 1 

| . with flush glass and door handles  : the GT, а 2.Hiter twincam 
f and mirror housings that match the : four-valve four that gener- 

| color of the body. The car has also : ates 135 hp at 5,400 а 
f been put on a diet: The new Celica : rpm. Each engine 1 


= - = — ST — 


: terior looks more like a cockpit, with : 
: terrific new multiadjustable bucket 
: seats, a helpful instrument panel, 
: and easier-to-access controls. Dual 
: air bags are standard and ABS is op- 
: tional on all models. Driving an ST 


mem 


CoPPER COMEBACK? 


ША luminum radiators are standard 
on most cars produced in Europe 
and the United States today, re- 
placing radiators assembled from cop- 
per fins and brass tubes soldered to- 
gether. The transition occurred 
because of the demand for weight re- 
duction and because lead-based solder 
used in conventional copper fabrica- 
tion dissolves in coolant solutions, pre- 
senting a toxic disposal problem. Now, 
new techniques that eliminate lead 
and produce lightweight radiators 
could reverse the trend toward alu- 
minum, according to the International 
Copper Association. 

Vacuum brazing with nontoxic, low- 
temperature alloys solves the lead toxi- 
city problem. And brazing in a closed 
vacuum container system eliminates 
the need for flux, which also presents a 
potential environmental problem. 
Laser welding is also being used on 
thin brass radiator tubes, enabling the 
fabrication of a radiator with a single 
row of wide tubes, rather than today's 
twin-tube design. This simplifies the 
radiators, making them lighter and re- 
ducing the possibility of leaks. They're 
also stronger, so you can make a bigger, 
wider tube that improves heat transfer. 
Finally, the corrosion resistance of cop- 
per, which is already superior to alu- 
minum, is being improved by electrical- 
ly coating the interior of the brass 
tubes with corrosion-resistant paint. 

These techniques yield a high-heat- 
conductivity radiator that is lighter 
and potentially less expensive than 
aluminum ones. 


— -—— = ——— = 
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some challenging mountain roads 

: near California's wine country, we 

: found that with ride and handling 

: this good—and only 2,400 pounds 
: to move——a mere 110 hp can be 

: very entertaining.——Jim McCraw 
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t goes from 


zero to 60 mph in 


eight seconds. It 


handles like a sports car. 


Someday, you might plug it 


into your garage. 


JIM ЕНЕМАЕК 
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BY 
DAN 
McCOSH 


GM is on a much more ambitious route. Since the 
Impact's inception in 1989, the goal has been to build a 
high-performance electric vehicle from the ground up rather 
than convert an existing car to electric power. Simply con- 
verting a vehicle to electric power allows manufacturers to 
sidestep the need to have their vehicles recertified for safety, 


even though they may have removed major components to 


accommodate an electric motor and its accompanying 
freight of batteries. Impact is designed to meet the safety 
standards for new cars. It would also be a practical car. If 
the public wouldn't embrace the Impact, electric vehicles 
would remain what they have been for decades—rolling bill- 
boards announcing the good green intentions of a handful of 
commercial fleets and utility companies. 


When GM unveiled the first 


в I pulled out to pass a double-trailer gravel truck climb- 
ing a long hill, a chilling thought haunted me. 7 was driving 
an electric car. This situation called for some real power, say 
a medium-size V8 with some guts, not a glorified golf cart. 

Undaunted, 1 floored the gas pedal—some terminology 
dies hard—and was instantly seized by a sensation much 
like the launch of a high-speed elevator heading upward to 
the double-digit floors. No downshifts. No runup in the ex- 
haust note. Heck, no exhaust note at all—just purified ac- 
celeration, as the two-seater launched itself up the grade 
while the gravel truck streamed by the side window and 
quickly grew smaller in my rear-view mirror. 

It wasn't the first time that day I had been startled by 
the performance of General Motors Impact on the back 
roads outside the company's Milford proving grounds. This 
third-generation prototype is hardly the first electric car in 
the world, but it may qualify as the best yet. At the very 
least, it's the first effort to create an electric-powered vehi- 
cle that outperforms its gasoline-powered equivalent. 

“Outperforms” may not exactly be the point. GM’s vision 
is an electric car that people will want to drive, even prefer 
to drive. If GM—or any other car manufacturer—expects to 
sell vehicles in California from 1998 onward, they must 
obey California law mandating that at least two percent of 
the cars they sell in that state produce zero emissions. That 
figure jumps to 10 percent by 2010. To meet those quotas, 
GM needs a car that will excite people. 

California's zero-emissions mandate instigated a flurry of 
research programs aimed at developing electric cars. 
Manufacturers have taken myriad design routes. Both 
Ford and Chrysler have responded by developing electric- 
powered versions of their minivans. European and 
Japanese carmakers have concentrated mainly on conver- 
sions of existing passenger cars. BMW, Nissan and 
Mercedes have shown concept cars that have essentially 
been elaborate styling exercises. 
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Impact at the Los Angeles Auto 
Show, spectators saw a custom-built, 
fiberglass-bodied car seated on a 
unique hand-built chassis with lead- 
acid batteries driving a pair of AC in- 
duction motors. The rough-hewn con- 
cept car produced tire-smoking, 
eight-second 0-60 mph acceleration 
times, but was tricky to drive and 
was crude—the doors didn't even 
open and it had no radio or heater. 

Nevertheless, public enthusiasm 
for that first effort prompted then- 
Chairman Roger Smith to announce 
that GM. was going into the electric 
car business. Industry insiders 
scoffed; GM had been promising to de- 
liver a practical electric car for 
decades. Critics pointed out that the 
Impact's lead-acid batteries would severely handicap its 
range and performance. 

Still, GM felt that lead-acid batteries—despite their 
weight and limited ability to hold charge—were widely 
available, and could be usable if the overall efficiency of the 
vehicle was good enough. The search for a superior battery 
continues today, and GM is an active member of the U.S. 
battery research consortium. 

In some ways, the timing seemed right. GM had bought 
Hughes Aircraft, the aerospace giant, in 1985, and could 
draw upon its electrical engineering expertise. The GM ar- 
senal also included the creative talents of Aerovironment 
Inc., the tiny, California think-tank headed by Paul 
McCready, the man who captured the world's imagination 
with creations such as the first solar-powered airplane. GM 
also had a ready-made assembly plant in Lansing, Mich, 
where it was assembling the Buick Reatta, a two-seat, com- 
posite-bodied sporty car that was floundering in the mar- 
ketplace. The Reatta's demise in 1991 would vacate an in- 
novative, low-volume assembly line designed for 
special-purpose cars. And that was ideal. 

What GM lacked was a practical, producible, and drivable 
electric car design. Typical of most concept cars built to test 
an idea on the auto show circuit, the original Impact was a 
rough-riding, poor-handling, crude effort. 

After lead-acid batteries were chosen, the program fo- 
cused on other engineering problems posed by an electric 
car: developing an efficient motor, minimizing aerodynamic 
drag, creating an ultra-lightweight chassis, and producing 
an efficient heating and air conditioning system. By de- 
fault, GM's electric-car project would pioneer a new ap- 
proach to organizing advanced technical programs. 

The basic technical specifications were formalized by a 
handful of engineers in a basement room at GM's technical 
center in November, 1990. By the following spring, prelimi- 
nary hardware was being tested in modified Geo Storms. 


ШМ FRENAK 


Although 11 designs were consid- 
ered, the decision to stick with a two- 
seater was based on the need to mini- 
mize weight and aerodynamic drag in 
order to maintain high performance. 
An aluminum chassis with a composite 
skin was selected as both lightweight 
and practical to manufacture in signifi- 
cant volumes. To simplify engineering 
problems, the twin drive motors in the 
original concept car were replaced with 
a single motor that drives through a 
conventional differential. 

Construction of the first production- 
bound prototype began on January 22, 
1992, and 99 days later, the Impact 
was driven into a conference room to 
be viewed by top GM executives. "It's 
electric," deadpans Mike Liedtke, head 
of Impact chassis development. ^You 
can drive it into a conference room." 
On the carpet was something few had 
predicted—not only was this a work- 
able electric car, but it featured one of 
the most advanced small-car chassis 
GM had ever produced. 


formed from a combination of 
stamped, extruded and cast alu- 
minum, with much of it bonded by 
high-strength adhesives, along with 
conventional welds. The chassis is the 
stiffest GM has ever produced—about 
20 percent stiffer than the chassis of 
the Mercedes E class, cars renowned 
for their rigidity. The teardrop-shaped 
body, enhanced by a rear track width 
nine inches narrower than the front, 
has a drag coefficient of .19—about 30 
percent slipperier than any current 
production car. At 2,910 pounds, in- 
cluding batteries, Impact's total 
weight is only slightly more than com- 
parably sized two-seaters. 

The electrical components were al- 
tered significantly from the original 
show car: Along with a single, 137-hp- 
drive motor replacing the original twin 


T^ Impact's basic structure is 


For two weeks in 
1994, POPULAR 
SCIENCE Will have 
an Impact for in- 
tensive, real-life 
testing. This is 
your chance to 
find out what you'd 
like to know about 
the car. 

Send us your 
questions or com- 
ments about the 
Impact. We'll use 
your inquiries as a 
cornerstone for 
our extended test- 
ing session. 

Address your in- 
quiries to: Impact 
Test Drive, 
Popular Science, 
Two Park Avenue, 
New York, NY 
10016. 


motor set-up, a vastly simplified three-phase AC induction 
unit was added. The 102 KW power inverter (the unit that 
converts DC from the batteries to AC for the motor) was re- 
fined and became liquid-cooled, with the warm fluid used 
to help heat the car’s interior. Sets of bipolar semiconduc- 
tors took the place of myriad smaller systems and can more 
easily handle high current loads. The end result was a far 
more compact and simplified powerplant. 

Air conditioning and heating are accomplished by an elec- 
trically-driven heat pump, which supplies cool air even 
when the outside temperature climbs to over 100 degrees; 
adequate heat, however, is available only if ambient tem- 
perature is above 20 degrees F. An electrically-driven hy- 
draulic pump provides power steering. A sophisticated 
braking system combines hydraulic disc brakes on the front 
wheels and electric drum brakes on the rear. As a final ges- 
ture to reduce weight, low-rolling-resistance, high-pressure 
Michelin tires were selected. These use a low-inflation tire 
monitor and a sealant to self-seal minor punctures. 

The car seemed ready, but only a few months later, in 
December, 1992, GM abruptly scaled back its plan to pro- 
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А battery tunnel runs down the center of the cockpit (top), keeping 
occupants snugly segregated. After a coded sequence is punched in 
on the keypad next to the transmission lever, the car is ready to be 
driven. Skirts over the rear wheels (center) and smooth lines give 
the Impact a drag coefficient of .19, slipperier than any production 
vehide on the road today. The absence of a rear seat is balanced by 
a trunk providing 10 cubic square feet of cargo space. 
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duce the Impact in the face of mounting financial problems 
that were affecting all of the company's future car pro- 


grams. GM's restructured plan called for unleashing a- 


small group of free-thinking engineers to produce a dozen 
workable prototypes in less than a year. Fifty demonstra- 
tion cars would quickly follow. 


lle the basic design was nearly complete at this 
Wee. the Impact still faced a full range of tests for 
durability and crashworthiness. Also missing was 
the tuning and finessing that makes a car work as a 
unit—the almost subliminal work done by development engi- 
neers during extensive road testing and hands-on evaluation. 
This latter stage of car development is something of a 
black art, but in the case of a prototype electric car already 
producing an entirely new variety of suspension thumps, 
gear noises and humming sounds from the inverter, it was a 
foray into the unknown. 
Also, it was apparent that certain features unique to elec- 
tric car design needed solutions that were user-friendly as 
well as efficient. Recharging the batteries, for 


example. In the interest of weight reduc- Se 


tion, the on-board charger on the first 
Impact was incorporated into a roadside 
stand that looked like a high-tech parking 
meter. The stand also included an inductive 
coupler developed by Hughes Aircraft that 
could handle the high-voltage charging cur- 
rent with no direct electrical contact 
—something viewed as an essential safety wm 
feature. But what if you are caught without С 

a charging stand? A portable, 110-volt ЖЕ 
charger that plugs into a conventional wall $ 
outlet was stashed in the trunk. 

Another problem—the current drain 
from the heat pump when it was first turned 
on—inspired a new kind of convenience fea- 
ture. А timer on the center console is set at 
approximately the time the car is to be 
driven. The timer automatically kicks in 15 


THE TECHNOLOGY 
OF IMPAGT 


One key hurdle facing any electric vehide: How 
a ee 
a 220-volt charging stand that resembles the 
time-honored meter. An inductive-charge 
coupler 


like a paddle plugs into a charging 
between the і 
E ie 


hours to fully recharge the Impact. The portable See 
110-volt charger in Impact’s trunk does the jobin S EXE 
eight hours. ү MI ae | 


E 5 | РЭ | usable: Twenty- 


minutes before the scheduled time and turns on the heat- 
ing/air conditioning system while the charge stand 1з still 
connected. This avoids draining the batteries and ensures 
that the car's interior will be cooled (or heated) when the 
driver gets in. 

Other features are more subtle. The car's teardrop shape 
crowds the footwell, while the pack of 27 12-volt batteries, 
arranged in a "T" shape down the car's center and behind the 
seats, creates a high tunnel separating the two front seats. 
There is plenty of trunk space, but the seating is snug. 

The suspension team was concerned about the effect of 
1,100 pounds of lead batteries concentrated in the center of 
the car. The mass of the batteries created an unstable plat- 
form susceptible to rocking and rolling on the road, making 
suspension tuning a complex job. 

Even more complex was the problem of regenerative 
braking. Applying the Impact's brakes engages a system 
that uses the car's motor to slow the vehicle down—essen- 
tially turning the motor into a generator that recharges the 
batteries. Regenerative braking was an essential feature, 
but how would it feel on the brake pedal? The final 

design uses computer software to automatically 

increase the flow of electricity to the batteries as 

they become low on energy, and compensates for 
the loss of motor braking when the batteries are 
fully charged. А backup hydraulic system on the 
front disc brakes works in the event of a total 
electrical failure. 

Ultimately, a successful car blends individual 
systems into a whole and, given the array of un- 
usual technology incorporated in the Impact, I was 
dubious when GM offered me a drive in one of the 

half-dozen production prototypes just completed. 

Some of my reservation eased as I climbed into 
the cockpit. The speedometer display features es- 
sentials such as an easily-read miles-to-go gauge, 
state-of-charge indicators, and a keypad mounted 
on the console next to an ordinary automatic trans- 
mission lever. Otherwise, there was nothing alien 
here—in fact, the cockpit seemed oddly reminiscent 


Not ideal, but 9 
seven 12-volt bat- 
teries provide power 
for the Impact. Using 
lead-acid batteries means 
that the power pack must 
be replaced every 20,000 to 
30,000 miles at a cost of about 
$2,000. It's also heavy, account- 
ing for 1,100 lbs. of the Impact's 
2,910 lb. curb weight. 
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JIM FRENAK 


DELCO REMY 


of a Corvette, with its tall transmission tunnel in roughly 
the same position as the Impact's battery tunnel. 
$7 and the gearshift—sporting a P-R-N-D ar- 

rangement—works more or less normally. There is no 
“creep”, however, and the car drifts backward down in- 
clines, an irritation that may soon be conquered. Shift into 
"drive", press on the pedal, and you are off. 

Acceleration is, well, unusual. The motor, stepped down 
through a planetary gear to the differential, provides some- 
thing more akin to thrust than acceleration; it's a stepless, 
nearly noiseless sensation of motion that is always instantly 
on tap. The car feels so silky and nimble that it's tough to 
drive slowly, despite warnings that hot-footing will quickly 
drain the batteries. GM has defined Impact's range as 70 
miles in the on-again, off-again varied acceleration and brak- 
ing ofthe EPA city cycle of driving, and about 90 miles on the 
the more moderate accelerating and braking highway cycle. 
At a steady 55 mph, the Impact squeezes out slightly over 
100 miles of range. At that point, the batteries are about 80 
percent discharged. This leaves ample reserve power. 

On winding roads, the car invites hard driving, but the 
multimillion dollar price tag of this prototype kept me in 
check. The ride is superb, the handling well-mannered, and 
the brakes feel solid under foot. Regeneration is something 
I know is going on, but can't detect. 

On the test track, a few high-speed four-wheel drifting 
exercises in the hands of a test driver confirm the impres- 
sion that the Impact could stick with any sports sedan on 
the road today. By this time the car has begun to leave an 
impression, not so much as a surprisingly good electric car, 
but as possibly the best-handling and best-performing small 
car that GM has ever turned out. 

When we stop for lunch, with the car plugged into a 
makeshift charging stand across the street, I wonder if the 
real world will ever be scattered with enough of these blood 
centers to make regular use practical. GM will let the public 
decide. 

Over the next two years, 30 Impact prototypes will be 


tart-up is achieved by punching a code into the console 


To those accustomed to the engine bays of mod- 
ern cars, a glance under the Impact’s hood reveals 
a refreshingly sparse space. Beneath the tidy ex- 
terior sits a water-cooled electronic power in- 
verter that converts the battery’s DC power to 


AC for the motor. The compact electric motor (left) generates 137 hp, is water- 


cooled, and provides smooth, quick acceleration and a broad power band. 


PLUGGED-IN 
MIATA 


The Impact's outstanding handling and eight-second zero-to-60 
mph speeds stand in stark contrast to the EV efforts of other auto- 
motive manufacturers. For example, Mazda, in a demonstration 
project with a Japanese electric utility, has converted a handful of 
Miatas into electric vehicles. They perform well enough to serve as 
functional cars, but they also show the limitations of converting 
gas-engine platforms into electric vehicles. 

On my recent drive at a test track near Tokyo, my first impression 
was one of surprise: The car really does move. Like the Impact, 
this is no golf cart. To preserve the sports-car feel, the electric- 
powered Miata is fitted with the same five-speed manual transmis- 
sion found in the production Miata. Gasoline-engine vibrations are 
missing, and the throaty exhaust note is replaced by the soft, high- 
pitched whine of an electric motor. 

But initial pleasure begins to fade as | reach the first set of 
curves. The car feels awfully heavy: At 3,350 pounds, it's more 
than one and a half times the weight of the production Miata. Even 
with power-assist steering, maneuvering through a series of S 
turns becomes an arm-tiring exercise. 

On a straightaway, the limitations of the vehicle become clear. 
The 30kW motor—the equivalent of 40 hp—is underpowered. 
Acceleration is a chore for the engine and taxing for the driver, with 
an excruciatingly slow 0-to-60 mph time of 21.5 seconds. Top 
speed is a low 81 mph. The quick response and taut handling of 
the production Miata is negated by the weight of this car's 16 
nickel-cadmium batteries. The pleasure in driving this car would 
essentially come from the knowledge that the car is emitting no 
pollutants. 

Perhaps it is just as well that Mazda is really pinning its alterna- 
tive fuel hopes on hydrogen. Electric vehicle development is on a 
back burner, in the event that the California zero-emissions re- 
quirements become reality.—Dennis Normile 
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| COMPARING ELECTRIC VEHICLES —- 


handed over to 12 utility companies 
servicing different parts of the U.S., 
and the utility companies will recruit 
drivers for the cars. Three areas will 
receive 10 cars for about six months 
before the cars rotate to other areas. 
New York City, Long Island, and Los 
Angeles will receive the first honors, 
followed by Washington D.C., Atlanta, 
Houston, Phoenix, San Diego, 
Sacramento, San Francisco, Ft. 
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Lead-acid ^ 70 miles EPA 1998 


. City, 90 miles | 
1,100 Ibs. . EPA High- 
way, 100 at a 
steady 55 
mph 
Sodium- 165 miles No date set 
Nickel- | 
Chloride 
| 
Paes Soe eee 
Nickel-iron 80 miles in 1997 
mixed driving | 
About 1,800 conditions 


Ibs. | 
| 
| 


100 miles at 1998 


| sulfur | 45 mph; 200 
miles at 25 
780 Ibs. mph. 


Nickel- - 
cadmium a steady 45 
mph 
` | 75milesat | 1995in 
50 mph. Europe 


Lauderdale, and Harrisburg Pa. In 
all, at least 1,000 ordinary people will 
each get a two-week to one-month ride 
in the Impact. 

What happens next depends on how 
people react. If the Impact is well re- 
ceived, chances are that GM's effort 
will find its way into mass production. 
If not, the program could be killed. 

As I ponder the situation, the pros 
and cons of the Impact stand out 


| 100 miles at | No date set - 


Fifty test vehicles to be handed 
over to the public for testing 
and evaluation in 1994; 0-60 
mph in eight seconds. 
Regenerative braking. 


Four-passenger platform; 78 
mph top speed; aluminum and 
plastic body panels; 1980 Ib. 
curb weight. 


Available as of April, 1993; 50 
so far sold to utility companies 
at $100,000 each; zero-60 
mph in 25 seconds, 65 mph 
top speed. 


|] 
| 


Based on European Escort 
Van; 75 mph top speed; 900 Ib. 
payload; 80 units being readied 
for public testing in 1994. 


چڪ 


Roof-mounted solar cells 
help augment charging; 0.19 
drag coefficient; regenerative 
braking system; FEV is 
Nissan's test bed for new EV 
technologies. 


Peugeot's electric vehicle 
based on the existing 106 plat- 
form; rear wheel drive; 55 mph 
top speed; on-board charger in 
the trunk. 


clearly: Okay, so the batteries cost 
about $2,000 a set and last only 
30,000 miles—T['d still never have to go 
to a gas station again. And while it’s 
true that the Impact's heater doesnt 
work well in below-freezing tempera- 
tures, the heater on my Volkswagen 
Beetle always flagged out, too. 

So, could I own—would I actually 
drive—an electric car? Is this a crazy 
idea? Not if it's a car like the Impact. 


Fitness Technology Update From NordicTrack 


NordicSport uses 
graphite and E-MC to 
spark a fitness revolution. 


The new NordicSport Shi tahes fitness technology 
to the next level to bring you a high-powered aerobic 
workout like no other. 


| introduced the first cross-country 

ski exerciser and started a fitness 
revolution. Since then two million 
people have achieved improved overall 
health with this remarkable machine. 
In the process, NordicTrack has 
become the fitness leader in quality and 
innovation. 

Today NordicTrack makes another 
quantum leap in fitness technology by 
introducing the new NordicSport, 
Ski™ exerciser. It’s the first : 
and only fitness machine T 
with graphite-com- 
posite construction / 
and a revolutionary í 
resistamce / 
unit called MC’. / 


E ighteen years ago NordicTrack 


NordicTrack made | 
these high-tech 
modifications to 
its original design 
so you get a total- X 
body workout that's 
even more challenging, 
exhilarating and effective. 


Graphite offers a — 
workout. Graphite was first developed 
to meet the high-speed demands of 
military aircraft and Formula One race 
cars. Later it was used in the finest golf 
clubs, tennis racquets and fishing rods 
to add flexibility and strength. 
Now NordicSport brings the unique 


MC? — only from NordicSport. 
As you ski оп the machine, the MC 
resistance unit actually generates 
| electricity! This electricity powers a 
microprocessor that monitors the amount 
of ski resistance and snow glide, enabling 
you to vary either one instantly Inside 
the unit, no moving parts touch 

each other giving you years 


| Mi of ы i 1 
reliable performance. breaking ide, 
u you can increase 


Advertisement 


properties of graphite to your workout. 

The state-of-the-art graphite-com- 
posite construction of NordicSport Ski 
flexes with your bodys motions, so you 
get a non-jarring workout thats easy on 
your joints. Its also part of why skiing 
on the NordicSport Ski feels like the 
real thing. The flex of the skis and the 
machines base simulates the feeling of 
kicking and gliding on snow. 


rum 


E MC? lets you instantly 


vary your workout. 
Only NordicSport Ski 
offers the patent- 
pending МС" 
electromagnetic 
\ resistance unit. 
| MC" lets you 
| instantly vary 

your workout 

intensity with 
the touch of a 
finger. Without 


stride 


M ud resistance or decrease the 
zc of snow glide on your 
The machine responds 
immediately as you feel your muscles 


skis. 


pushing harder, your pulse racing and | 


your lungs expanding. You'll challenge 
your cardiovascular system, burn more 
calories and emphasize muscle groups 


your workout. 


Condition your body with the best e whe exercise. 


Research proves cross-country skiers have the highest 
aerobic capacities of all athletes. NordicSport Ski delivers 
the most accurate cross-country ski simulation while 
exercising both your upper and lower body simul- 
taneously. It develops your cardiovascular system for peak 
endurance, conditions all your major muscle groups and 
raises your metabolism. Also, research proves that a total- 
body workout like NordicSport Ski burns more calories 
than exercise that works only your lower body. 


Do interval training for the most 
time-efficient workout. For years 
athletes and serious fitness enthusiasts 
have used interval training to boost their 
stamina and heighten their performance. 
The concept is simple. Push yourself to 
the max for one minute by picking up 
the pace or increasing resistance. Then 
bring it back down for three minutes to 
give your body a. period of active 
recovery. Repeat this pattern over the 
course of a workout and you'll push your 
cardiovascular system harder, burn more 
calories, and emphasize muscle groups 
differently than with steady-rate exercise. 
NordicSport Ski with MC^ makes it easy 
to vary your intensity as you exercise for 
a powerful interval training workout that 
gives you more results in less time. 


Call for a FREE video and brochure. 
Only NordicSport Ski has graphite and 
MC* technology for the high perfor- 
mance workout you demand. It’s just 
what you need to gain peak endurance, 
increased energy and a trim, toned 
body. Experience this exhilarating, 
high-tech workout for yourself. Call 
1-800-441-7854 now for your FREE 
informational video and brochure. 


| 30-DAY IN-HOME TRIAL 


differently for maximum results from | 


BEST OF ALL...IT'S FROM NORDICTRACK. 


nordicsport. 


by Nordiefrack 
CALL FOR A FREE VIDEO AND BROCHURE: 


1-800-441-7854 м 


©1994 NordicTrack, Inc., A CML Company 
All rights reserved. 
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world's military services and airlines stuffed 
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like halls to peruse 


themselves into cathedral- 


600 manufacturers. Outdoors, 


the wares of 1 


huge crowds watched helicopters fly side- 


ways, 300-seat airliners that seemed almost 


to pivot around their own wingtips on steep 


turns, and supersonic fighters that roared 


g aerobatics. Among the more 
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 Myushin's Water 
Bomber 


As Russia's once-vast military machine 
dwindles, the industry that supported it is 
scurrying to find new uses for hundreds 
of aircraft. The big Ilyushin 11-76 military 
transport has been modified for aerial 
firefighting, with tanks containing 40 tons 
of fire-retardant solution clamped to its 
cargo floor. No other water bomber can 
carry more than one-third as much pay- 
load, and the 11-76 can land on short, 
rough fields near the fire zone to replen- 
ish its tanks. 
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Russia's unique Kamov Ka-50 attack helicopter has twin main ro- 
tors that spin in opposite directions on a single mast. The contra- 

rotating blades cancel out each other's torque effects, so the Ka-50 
doesn't need a tail rotor. This makes the craft easier and safer to fly 
at treetop height. Eliminating the tail rotor and its drive system also 

reduces the helicopter's vulnerability to gunfire. 

The Ka-50 is unusually agile: It turns by changing the pitch angle 
of its upper and lower rotor blades to different degrees. The more 
sharply pitched of the two rotors develops more lift and absorbs 
more power than its counterpart, creating a powerful, instant torque 
effect that snaps the fuselage around in the direction the pilot wants 
to go. In some circumstances, such as hovering in a crosswind, the 
Ka-50 is more stable than a conventional helicopter. 

Kamov designers have exploited the helicopter's unusual flight 
characteristics to simplify its weapon systems. The Ka-50 Is the on- 
ly attack helicopter with no gunner, no gun turret, and only one pi- 
lot. Its rapid yaw, or turning, rate enables the pilot to quickly point 
the entire helicopter and its deadly 30-millimeter gun and laser- 
guided missiles at a target. 
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A Working scramjet 9 


Proposed single-stage-to-orbit aircraft [see 
“Reusable Rocket Ships,” this issue] could 
use supersonic-combustion ramjet, or scram- 
jet, engines to power them into orbit. The 
problem: Scramjets do not work at all below 
speeds of Mach 5 (3,300 mph), and it is virtu- 
ally impossible to build a wind-tunnel that can 
conduct sustained tests at such speeds. 

With that in mind, Russia's Central Institute 
of Aviation Motors (CIAM) and the Soyuz 
company have built and tested a small scram- 
jet, which was accelerated to Mach 5 by a 
modified surface-to-air missile. The front part 
of the craft is the scramjet itself; the rear con- 
tains liquid hydrogen fuel, fuel pumps, and in- 
struments for gathering test data. 

During a November 1992 test flight, the 
scramjet ignited successfully and produced 
thrust that accelerated the test rig from 3,300 
mph to 3,600 mph at an altitude of 82,000 
feet. The United States has a similar program 
in the works, but doesn't expect to fly a test 
craft until the late 1990s. 


Fly 08: 
Tupolev TU-204 + 
Ilyushin I-36M > 


The first Russian jet airliners were adapted from 
bomber designs—and they looked it. The 
planes retained such features as glass-paneled 
bombardier noses and used, borrowed, or mod- 
ified bomber engines. The latest Russian airlin- 
ers, however, are all-commercial craft heavily 
influenced by Boeing and Airbus designs. 

Making their first appearances in Paris were 
the Tupolev-Bravia Tu-204 and the Ilyushin IL- 
96M (right), Russian aircraft with Western en- 
gines and electronics intended to reassure air- | 
lines that reliability and service will meet their 
standards. 

Both of these East-West hybrids have modern 
cockpits with electronic flight instruments. The Tu 
204 uses British Rolls-Royce RB.211-535 en- 
gines, and the IL-96M is powered by Pratt & Whit 
ney PW2037 turbofans. They are aimed at the 
bargain basement of the world market— freight, 
charter, and third-world airlines. Prices undercut 
Westem airliners by as much as $25 million. 

Partnair, a Dutch leasing company, has or- 
dered five IL-96M freighters, but there is still 
some doubt that the reengined Russian aircraft 
will be competitive. The IL-96M, for instance, has 
a range similar to that of the Airbus A340 and 
carries a few more passengers, but the more ad 
vanced Airbus weighs less and can use lower- 
powered engines that burn much less fuel. 


^ «alie ёа | 
Д а 


"da Cau NET 


a P Lm I 
ш 
аро р аьа 4 


Ta | 
* | % i + " Р 
3. | 1 gg 
X cm x EE “ 


=. 
= 


— c Wo Же m 


w F. |" Zr ار‎ 
$4 ule ти 


* 
MEM خ#‎ 
=a 


= ә” э, j| APR I HA -— = 
n —— ү ц 
— BÓ S Foam + н | | 1 


= n 1 == a ачы кыр ч s 

i t : ~ ш» qiue remm sd pem vor v жуйм ЭТЕ с ыйы 
"E ow -— а a AET чс el 

-— m. E —P——— F j ies Т -— —- a cani = i س‎ i, E 


ee eee -—— ar "m =o + =. am. ۴ = j A Eag . 
€ + r - = a. E =: wr uw. 
—— =y ү = meam 2 pen 
[ “= dE i . 
"— 1 

К” лз و نی تت اج‎ 
Е? eed Eee) sr 


» = + 
- |o Sante mz a i= А . тлы 


— it i 


Р * x 
E агра pP , 
* га рту" 
۴ IL poii m : 
чш ы e eet, tarde пй ar Н 
ЕД 


5 Th М Did Y К d 1 lil | seum of Santa Monica, Calif., for about $500,000 each. 
E EW | @ | (| Er Some experts consider the Yak-3 the most agile fighter of its 
era. It weighs just 6,000 pounds—only two-thirds of the typical 
Neither a museum piece nor a restoration, the airplane above is | weight of a P-51. The new airplane is authentic except for its all- 


a brand-new, fresh-from-the-factory Yakovlev Yak-3. Russias metal airframe (because of aluminum shortages during the war, 
Yakoviev company has resumed building the World War ll fight- the original was made partly of wood) and a U.S.-built Allison V- 
er after a 48-year lapse in production and is offering it to West- 1710 engine in place of the original Russian VK-105. Its claimed 
ern enthusiasts frustrated by the rising prices and maintenance top speeds are just over 400 mph at 16,500 feet and 350 mph at 
costs of such warbirds as the North American P-51 Mustang. | sea level. The 20-millimeter cannon and 50-caliber machine guns 


The first batch of aircraft have been ordered by the Gunnell Mu- | that were standard on the 1944 model are not part of the package. 


Now More Than Ever 
The MIG-21 >+ 


Glasnost may have reached the limit. 
Some 37 years after its first flight, the 
Mikoyan MiG-21 fighter—the former Sovi- 
et Union's longtime aerial workhorse— 
made its formal Paris debut. But it was ex- 
hibited by Israel, whose pilots are more 
used to viewing the MiG's delta-with-a-tail 
shape through their gun sights. 

What gives? In these times of tight bud- 
gets, many air forces are realizing that old 
aircraft can still be useful. Most modern 
fighters are not a great deal faster or more 
agile than the MiG-21. And although the 
Russian fighter has limited range, it re- 
mains competent in a defensive role. 

The MiG-21 has two main drawbacks: a 
mediocre radar and primitive cockpit in- 
struments. Not to worry. For $3 million per 
plane, Israel Aircraft Industries (IAI) will rip 
all the old electronics out of your MiG-21 
and install a new radar, a modern cockpit, 


an electronic jamming system, and wiring IAI has a contract to upgrade about 100 | versaries wooing away customers—has 
for laser-guided bombs. Most of this of Romania's newest MiG-21s. Mean- | formed a partnership with France's Thom- 
equipment was developed for IAl's Lavi while, Russia's Mikoyan company—none son-CSF to develop and market its 


fighter, which was discontinued in 1986. too pleased to see its former Cold War ad- | own MiG-21 improvement kit. Gis 
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vansville, Indi- 
ana, isn't instantly 
synonymous with 
technological inno- 
vation. À quiet city of 
130,000, it snuggles in 
the southwest corner 
of the state, almost 200 
miles east of St. Louis, the nearest 
metropolis. À handful of manufac- 
turers—including a smelter, a ba- 
by-formula producer, and a plastics 
maker—dominate the economy. The 
only big change citizens recall in re- 
cent years is a new expressway 
through the center of town. 
Its here, nonetheless, that refrig- 
erators are undergoing radical 
changes—changes that will save you 
money. On the edge of Evansville's 
small airport, in an aqua-blue former 
airplane factory, Whirlpool is gearing 
up to produce the country's most en- 
ergy-efficient home refrigerator. 
Last summer, Whirlpool's refriger- 
ator triumphed in a $30 million win- 
ner-take-all contest sponsored by a 
consortium of 24 utilities. Designed 
to goad lethargic manufacturers into 
creating more efficient appliances, 
the challenge required companies to 
design an icebox as much as 50 per- 
cent more efficient than today's mod- 
els—and free of ozone-ravaging chlo- 
rofluorocarbons (CFCs). Entrants 
also had to present a detailed plan 
for marketing their product in the 
utilities' service regions. 
Prevailing against the likes of 
General Electric and Frigidaire, 
Whirlpool crafted prototype appli- 
ances some 30 percent more effi- 
cient than the current government 
minimum requirements. More im- 
portant, it convinced the judges that 
it would sell a few hundred thou- 
sand units during the next 3.5 Р - 
years—thus sparing consumers at How Whirlpool designed 
least $75 million in electric bills 
over the next two decades, or sever- " 
al hundred dollars per appliance. America’s most 
Despite the spate of publicity that 
followed its victory, Whirlpool kept "үз me 
many of the technologies concerning energy-efficient icebox. 
zits eco-fridge under wraps. But for 
ã this article, the company agreed to 
Ё reveal more or less all of its major BY ROBERT LANGRETH 
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secrets; it 18, however, insistent on 
keeping a few minor details off the 
record. 


ne quickly senses that refriger- 
ation technology isn't Vincent 
Anderson's sole priority. As the 
Whirlpool engineer savors a slice of 
banana cream pie at a restaurant 
not far from the plant, it becomes ob- 
vious that simple, homelike plea- 
sures are at least as important to 
this Evansville native. Nevertheless, 
this career company veteran knows 
as much about refrigerators as any- 
one—that's why executives chose 
him to mastermind Whirlpool's ef- 
fort from Day One. 

The super-fridge relies on no sin- 
gle breakthrough, Anderson makes 
clear between bites, but rather on a 
series of small advances merged into 
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SECRETS OF THE SUPER-FRIDGE 


Non-CFC blowing agent 
used for foam insulation. 


Fuzzy-logic microprocessor 
constantly monitors condi- 
tions inside the cabinet, then 
adjusts defrost cycle accord- 
ingly. If the icebox is seldom 
opened, for example, it will 
defrost less often. 

Freezer compartment insu- 
lated with vacuum panels, 
which are three times as ef- 
fective as foam; due in 1995. 


Formed-in-place insulation 
fills the nooks and crannies 
of the interior door molding, 
which was previously hollow; 
due in 1995. 


[— Thick doors contain 
` Aan extra inch of 
.. foam insulation. 


~~ Condenser and evaporator 
. fan motors remodeled to run 


| Compressor valves, 

- lubrication system, and 
— motor revamped; due in 
1995. CFC-free R134a re- 
places old refrigerant. 


— Drain pipe bent to 
prevent hot air from seep- 
ing back in. 


` AND THE RACE GOES ON | 


Although Whirlpool has won the first heat, the race for energy-efficient refrigerators 
has just begun. Industry-wide innovations that could slash electricity consumption 
another 20 to 30 percent in the coming years include: 

e Better Insulation. Many opportunities exist here. Owens Corning, for example, is 
testing new vacuum panels that insulate three times as well as standard panels. The 
secret: a fiberglass filling that can withstand higher vacuums than normal filler mate- 
rials without compacting. The problem: They're expensive. 

e Dual Evaporators. Current iceboxes employ one evaporator to chill both the re- 
frigerator and freezer compartments. The problem: Freezer-temperature air must be 
used to chill the food compartment, which inherently wastes energy. Dedicated evap- 
orators for each compartment are the fix. This would save energy, keep fresh foods 
more humid, and prevent nasty refrigerator odors from invading ice cubes. 

e New Compressors. The engines that power refrigerators have remained un- 
changed for decades: piston-driven compressors that circulate the refrigerant. De- 
spite heavy lubrication, the piston still squanders energy to friction. On the horizon is 
a new compressor designed by Athens, Ohio-based Sunpower Inc. that replaces the 
crankshaft with a magnet. No oil-based lubrication is needed and friction is scant. 
Tests at the University of Maryland found that this prototype compressor slices elec- 
tricity use by about 15 percent. 

These bold solutions remain largely untested in the field, and manufacturers worry 
about cost and reliability. One researcher says of the current situation, "If these tech- 
nologies had to be used now, I'm sure they could be." But whether companies take 
the plunge sooner rather than later "is a business decision. —H. L. 


one appliance for the first time. The 
upgrades will be introduced in two 
stages. The first version, a 22-cubic- 
foot side-by-side model, will slice 30 
percent off of the government's set 
standards for the maximum amount 
of power to be used by a refrigerator. It 
will go on sale this winter. It boasts a 
fuzzy-logic computer to regulate de- 
frosting and features extra door insu- 
lation. Also, R12, the conventional 
chlorine-based refrigerant that reacts 
in the stratosphere to destroy ozone, 
has been replaced by R134a, a refrig- 
erant with a different molecular struc- 
ture that does not harm the atmo- 
sphere. Whirlpool will add more 
energy-saving technologies—includ- 
ing advanced vacuum panel insula- 
tion—in a second edition of the ice- 
box due in 1995. 

How much more efficient will this 
second version be? The normally 
jovial engineer turns uncomfortably 
silent. “I can’t tell you that,” he says, 
but eventually he offers a hint: 
“When you get into the 40 to 50 to 60 
percent range of [additional] energy 
savings, you're talking about im- 
provements like vacuum panels." 
Later, as if he had accidentally re- 
vealed a big secret, he adds, *I 
wasn't trying to signal anything 
with those numbers." 

Regardless of the precise figure 
—which is probably near the bottom 
of the 40 to 60 percent range—outside 
experts are impressed. "There are 
multiple pathways to a super-effi- 
cient refrigerator, observes John 
Hoffman, who directs the Environ- 
mental Protection Agency's Global 
Change Division. "What Whirlpool 
did was use the most efficient con- 
ventional [refrigeration] technology 
with increased insulation. This was a 
smart, conservative approach that 
will let them make money." David 
Goldstein, a Natural Resources De- 
fense Council official who conceived 
of and helped utilities organize the 
so-called Super Efficient Refrigerator 
Program, enthuses: "Most experts 
originally thought that the 1993 
standards stretched companies as far 
as possible. But if incremental 
change can get us another 40 percent, 
that's remarkable in itself. It means 
when we finally do develop advanced 
technologies [see “And the Race Goes 
On"], we'll save even more." 

Anderson, however, seems almost 
indifferent to the commotion. Mak- 
ing no attempt at hype, he dryly ob- 
serves that Whirlpool has been de- 
veloping most of the technologies 
used in the eco-fridge for years; the 
contest simply spurred the company 
into production much earlier than 
was planned. He doesn't know how 


HOW MUCH кшт CAN YOU SAVE? 


Refrigerators account for over 20 percent 
of all U.S. household electricity use. Un- 
like air conditioners, nearly everyone has 
one—and they're running all the time. 

Shrinking electricity usage from this ap- 
pliance by producing a more efficient 
product could save millions of dollars 

| yearly, utilities have long realized. But 

crafting more advanced products ends 
up costing the consumer too much mon- 
ey. To overcome this obstacle, the utili- 
ties came up with the idea of providing 
prize money to subsidize production of a 
more efficient refrigerator. Whirlpool col- 
lects its $30 million bounty in a piece- 
meal fashion: For each unit delivered to 
stores, they'll receive about $100. 

Starting this winter, consumers can pur- 
chase the eco-fridge in 20 states served 
by the utilities that sponsored the contest: 
Arizona, California, Idaho, New Hamp- 
shire, New Jersey, New York, Maine, 
Maryland, Massachusetts, Minnesota, 
Montana, Nevada, North and South 
Dakota, Oregon, Rhode Island, Washing- 
ton, Wisconsin, Wyoming, and Utah. The 
product, marketed under the Whirlpool, 
KitchenAid, and Sears Kenmore names, 
will save about $15 to $20 in electric bills 
each year (several hundred over the life- 
time of the device), and will cost the same 
as a normal refrigerator of the same size 
($1,200 to $1,600). In 1994, only a 22-cu- 
bic-foot, side-by-side model will be avail- 
able; in 1995, Whirlpool will introduce oth- 
er styles and sizes.—H. L. 


to respond when asked whether the 
contest altered Whirlpools overall 
outlook toward energy efficiency. 
But he pipes up confidently when 
the discussion returns to the techni- 


cal particulars. 
A handy when Whirlpool first con- 
templated entering the contest 
in early 1992. To pinpoint the best op- 
portunities for conserving energy, An- 
derson and his associate Bob Ho 
painstakingly compared every type 
and size of refrigerator the company 
manufactures. They chose a 22-cubic- 
foot model as the starting point be- 
cause it was already only 20 


nderson’s love of detail came in 


percent below the 1993 stan- 2 


dards; they needed just an- ; 
other 10 percent to meet 
contest rules for that par- 
ticular size. 

Some improvements came easi- 


ly. For example, Ho had previously 


discovered that a water drain under 
the freezer also caused hot air to seep 
into the food compartment. So he 
bent the pipe in two places, barring 
the unwanted airflow. A Brazilian 
subsidiary also made good on a series 


FREEZER EVAPORATOR 


|. FRESH FOOD COMPARTMENT 
| EVAPORATOR 


“CONDENSER | 


=~ MOUNTING SPRINGS 


The next generation? The heart de 
thetical refrigerator-of-the-future m t look 


like this: dedicated evaporators support each 
compartment. In turn, both evaporators are 
powered by a low-friction compressor that 
replaces a crankshaft with a magnetic 
solenoid. 


of enhancements to the compressor. 
Among other changes, it redesigned a 
tiny key-shaped metal valve to let gas 
flow into the compression chamber 
more efficiently. "Some engineers 
spend their whole careers trying to 
improve something this size," Ander- 
son says with a slight grin, refusing 
to reveal exactly what the South 
Americans did. 

Even the sexy-sounding fuzzy-logic 
defrost didn't require much thought. 
Normal refrigerators defrost at regu- 
lar intervals (about every 20 hours) 
whether the appliance needs it or 
not. By installing a microprocessor 
that judges conditions inside the ap- 


. . pliance and defrosts only when 


necessary, Ànderson achieved 
. а three- to four-percent 
lh. jump: 
On the other hand, 
= switching refrigerants to 
benign R134a caused Ander- 
son’s crew considerable grief. 
The R134a sometimes reacted with 
lubricating oil and clogged the re- 
frigerator’s narrow capillary 
tubes—a potentially ruinous flaw. So 
technicians tested nearly 40 other 
[Continued on page 87] 
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Some harsh critics 
of the nation’s 
deeply troubled 
educational 
system believe 
new technology 
will sound its 
death knell. 

But most 
observers believe 
technology used 
wisely can be the 
salvation of our 


schools. 


o more schoolrooms, 
no more books, no 
more teachers’ dirty 
looks. 

That vintage dog- 
gerel is traditionally 
chanted just before 

the summer break by America’s 15 
million public school children, who are 
fully aware, however, that the re- 
prieve is only temporary. 

Now some critics are calling for a 
permanent stoppage, for an end to the 
educational system as we know it. 
Lewis J. Perelman is the author of 
School’s Out: Hyperlearning, the New 
Technology, and the End of Educa- 
tion. He fumes that “learning and 
schooling are on a collision course. 
Report cards, grades, SATs, diplomas, 
degrees are all phony claptrap.... 
the classroom and the teacher have as 
much place in tomorrow’s learning 
enterprise as the horse and buggy in 
modern transportation. . . . for the 
20th century and beyond, learning is 
in and school is out.” 

Perelman would junk the present 
system as soon as is feasible, priva- 
tize it, and let parents choose from a 
market of educational choices. 

Other critics, less draconian, pre- 
dict that within a few decades schools 
may still exist, but will teach without 
books or classrooms. Seymour Papert 
is one of the gurus of artificial intelli- 
gence theory, professor of learning re- 
search at the MIT Media Laboratory, 
and author of The Children’s Ma- 
chine: Rethinking School in the Age of 
the Computer. Papert believes that a 
future device he calls the Knowledge 
Machine, which would combine high- 
ly advanced storage and access tech- 
nologies, would enable very young 
children “to know what others know,” 
to learn by searching a whole uni- 
verse of knowledge. This prospect 
suggests that a key assumption of to- 


е Е 


day's educators—the primacy of read- 
ing books—will unravel, “even though 
written language is not likely to be 
abandoned.” 

Although Papert is not as ready to 
abolish public schools as Perelman, 
he is equally dismayed by their per- 
formance. He believes that this coun- 
try’s educational system is “funda- 
mentally as irrational” as the former 
Soviet command economy. It is “a 
sleepwalking dinosaur of an institu- 
tion that lumbers along a set path, 
more and more out of alignment with 
the society it thinks it serves and less 
and less able to channel the energy 
and vision of teachers who try to work 
in it... . Strong dissatisfaction with 
today’s schools is making it impossi- 
ble to tinker around the edges.” | 

For these two critics and for the 
many others who wish to reform the 
school system without abandoning it, 
the key to drastic educational change 
is technology. 

Perelman and Papert were among 
some 90 speakers expounding their 
views on this tangled subject during a 
three-day convocation last spring in 
Washington, D.C. Convened by the 
National Academy of Sciences, it was 
called “Reinventing Schools: The 
Technology is Now." Approximately 
700 participants from government 
and from the education, information 
technology, investment, and electron- & 
ic entertainment communities came § 
to hear, question, and interact with 4 
the speakers. Some attended via $ 
satellite links with points as distant & 
as Moscow, Beijing, and Sri Lanka. $ 
The overwhelming consensus after $ 
three days of spirited exchange was 
that the time for tinkering around the # 
edges is well past, that drastic change 
is urgently needed. 

The reasons spring daily from the 
headlines. Last September, the Na- 
tional Education Goals Panel? 
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BY ARTHUR FISHER 


AFTER: 


SCIENCE EVERY STUDENT SHOULD KNOW 


A sampling from "Benchmarks for Science Literacy" by the American Association 


for the Advancement of Science. 


FIFTH GRADE 


=; Mathematical ideas 
can be represented in 
three principal ways: 

concretely, graphically, 


SECOND GRADE 


=; Things move, or 
can be made to 
move, along straight, 
curved, circular, 


back-and-forth, and and symbolically. 
jagged paths. 

: The earth is one of 
<= The moon looks a several planets that 
little different every orbit the sun, and the 
day, but looks the moon orbits around 
same again about ev- the earth. 
ery four weeks. 

* Objects that are on 
<=; Water left in an or near the the earth 
open container disap- аге pulled toward it by 
pears, but water left ^ the earth's gravity. 
in a closed container 
does not disappear. - For offspring to re- 

semble their parents, 
- Some kinds of or- there must be a reli- 
ganisms that once able way to transfer 
lived on earth have genetic information 
completely disap- from one generation to 


peared, although they {һе next. 
were something like 
others that are alive 


today. 


revealed that, at the pace our educa- 
tional system is changing today, we 
will not come close to achieving the 
goals (“first in the world in science 
and math by the year 2000") set by 


EIGHTH GRADE 


<=; Technology cannot 
always provide suc- 
cessful solutions for 
problems or fulfill ev- 
ery human need. 


=; Heat energy car- 
ried by ocean cur- 
rents has a strong in- 
fluence on climate 
around the world. 


=, The temperature 
and acidity of a solu- 
tion influence reaction 
rates. Many sub- 
stances dissolve in 
water, which may 
greatly facilitate reac- 
tions between them. 


measures may inca- 
pacitate sperm, block 
their way to the egg, 
prevent the release of 
eggs, or prevent the 
fertilized egg from im- 
planting successfully. 


TWELFTH GRADE 


==, As in other sci- 
ences, simplicity is 
one of the highest val- 
ues in mathematics. 
Some mathematicians 
try to identify the 
smallest set of rules 
from which many oth- 
er propositions can be 
derived. 


= When elements 
are listed in order by 
the masses of their 
atoms, the same se- 
quence of properties 
appears over and over 
again in the list. 


= On the basis of sci- 
entific evidence, the 
universe is estimated 
to be over ten billion 
years old. The current 
theory is that its entire 
contents expanded 
explosively from a hot, 
dense, chaotic mass. 


= The theory of natu- 
ral selection provides 
a scientific explanation 
for the history of life 
on earth as depicted 
in the fossil record and 
in the similarities evi- 
dent within the diversi- 
ty of living organisms. 


К President George Bush and 
the nation’s governors in the 
America 2000 project [“Science 

+ math = F,” Aug. 92]. 

U.S. school students rank close 


to the bottom among the industrial- 


ized nations in science and math 
achievement, with 13-year-olds bet- 
tering only their Jordanian and Irish 
peers in a 15-country international 
exam. And a “disproportionately low” 
percentage of high school seniors 
have even rudimentary math and 
science problem-solving skills, ac- 
cording to a report of the National 


Assessment of Educational Progress, 
a federal program that continuously 
tracks what American students 
know in various subject areas. Worse 
yet, a report released in September 
by the National Center for Education 
Statistics states that 90 million adult 
Americans, half of the total adult 
population, lack the ability to read 
competently or do simple math. 
Some 40 million of these adults are 
functionally illiterate. 

According to U.S. Secretary of Ed- 
ucation Richard Riley, the report 
“paints a picture of a society in which 
the vast majority of Americans” are 
unprepared for a future in which 
work will require increasingly so- 
phisticated skills. 


ow can technology help repaint 
H this bleak portrait? Speaking at 

the convocation, David Britt, 
president of Children's Television 
Workshop (creators of "Sesame 
Street") said: "The coming levels of 
interactive technology hold the po- 
tential to create order-of-magnitude 
changes in the productivity of Ameri- 
can education....[but] schools today 
are one of the few workplaces in our 
society that our grandparents would 
recognize easily." 

That is despite the fact that K-12 
schools in the United States spent 
$2.1 billion on educational technolo- 
gy in the 1992/93 school year, an in- 
crease of 20 percent over the previ- 
ous year, according to a survey by the 
Software Publishers Association. By 
the summer of 1993, U.S. schools 
had a total of 4.4 million personal 
computers installed, most of them 
used for instruction, and about 
112,000 CD-ROM drives. 

Unfortunately, the mere presence 
of computers and CD-ROMs in a 
school falls far short of assuring any 
material improvement in education. 
Many schools equipped with such 
high-tech gear still hew to the out- 
moded teacher-as-lecturer "sage on a 
stage" method of teaching. Or they 
use computers to administer stultify- 
ing drill-and-test, workbook-type ex- 
ercises, rather than taking advan- 
tage of hard-earned knowledge about 


“hool 15 а sleepwalking dinosaur d 


more and more out of alignment wit 
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how children learn and involving 
them in the technology. 

Thousands of inner-city and rural 
schools lack the expertise and funds 
to maintain the hardware, so in 
these settings, computers are often 
improperly used or not used at all. 
Sometimes a PC is delivered but nev- 
er unpacked, gracing a closet instead 
of a classroom. In addition, software 
must be appropriate for specific 
tasks, and teachers must be trained 
to use it and the hardware properly. 
But major problems exist in achiev- 
ing both these goals (“Edutech,” Oc- 
tober 1992). 

“When it comes to technology in 
education," math teacher Jacqueline 
Goodoe of Washington, D.C., told the 
meeting, "you can create it, you can 
design it, you can produce it, you can 
legislate it, but the bottom line is... 
the teachers are going to make it 
happen." 

Science futurist Arthur C. Clarke, 
who first conceived of communica- 
tion satellites, addressed the meet- 
ing from Sri Lanka via, appropriate- 
ly enough, satellite. “Any teacher 
who can be replaced by a machine 
should be,” he said. 

Dr. Frank Press, president of the 


National Academy of Sciences, told. 


the meeting: “Anyone who believes 
technology is a panacea for poor 
teaching, underfunded schools, poor 
community participation, the lack of 
discipline, and all the other things 
that are wrong with education is 
making a big mistake.... We simply 
cannot build high-tech structures on 
cracked foundations.” 

Dr. Press acknowledged the pres- 
ence of representatives from video 
game companies such as Sega and 
Nintendo at the meeting. (In fact, 
the normally decorous halls of the 
Academy were filled with demon- 
strations of Sonic the Hedgehog and 
other creatures of that ilk.) He also 
noted the contributions such compa- 
nies could offer. 

“If we can combine the skills of the 
creators of the Mario Brothers,” 
Press said, “with those of people who 
understand education and cognitive 
science, and if we can do it in a way 


TECH MINUS STANDARDS = 


At last May’s convocation of the National 
Academy of Sciences, Colorado Gover- 
nor Roy Romer tackled one of the key is- 
sues in using technology to reinvent edu- 
cation: content. “You can’t get so 
fascinated by technology,” he told the 
meeting, “that you forget what it's there 
for. Unless you know what a ninth-grader 
is supposed to know in math and sci- 
ence, and how the technology can get 
| him there, it's useless. The first place to 
| Start is standards." 

As reported in "Why Johnny Can't Do 
Science and Math," [Sept. '92], a nation- 
wide effort is underway to get the nation's 
16,000 diverse school districts to agree 
on basic standards—what K-12 children 
should know and be able to do at succes- 

| Sive stages of their education. In July 

| 1993, the National Committee on Sci- 
ence Education Standards reported 
progress toward its goal of publishing a 
full set of standards by the end of 1994. 

Another program, Project 2061 of the 

American Association for the Advance- 

. ment of Science, released in October 
1993 a massive, 400-plus-page tome ti- 
tled "Benchmarks for Science Literacy." It 
details what students should know and 
be able to do by the end of grades two, 
five, eight, and twelve so as to be literate 
in science—and successful in the work 
force. For examples, see "Science Every 
Student Should Know." 

F. James Rutherford, director of Project 
2061 (named for the next revisit of Hal- 
ley's Comet) said of the work: 

"Today's overstuffed curriculum places 
too much emphasis on memorizing 
countless formulas and generalizations, 
which severely hinders students' ability to 
learn and understand material. Project 
2061 advocates that by teaching less ma- 
terial—but teaching it better—students 
will learn more and have a better under- 
standing of facts and concepts." 

It is much too early to know what kind of 
reception these standards will have, es- 
pecially ones that may offend certain 
groups. For example, in a section called 
"Explaining the Diversity of Life," the 
benchmarks stipulate that by the end of 


that schools and homes can afford, 
this could be a major leap forward." 
School children across the country 
spend hours every day concentrating 
furiously on interactive video or com- 


twelfth grade students should know the 
following: 

"By the 20th century, most scientists 
had accepted Darwin's basic idea. Today 
that still holds true, although differences 
exist concerning the details of the pro- 
cess and how rapidly evolution of species 
takes place. People usually do not reject 
evolution for scientific reasons, but be- 
cause they dislike its implications, such 
as the relation of human beings to other 
animals, or because they prefer a biblical 
account of creation." 

The mathematics community has been 
much quicker to set uniform standards. In 
1988, the National Council of Teachers of 
Mathematics published curriculum stan- 
dards for grades K-12, with great empha- 
sis on the computer, that have been 
widely accepted—even welcomed—by 
many school boards across the country. 
Nevertheless, implementing these stan- 
dards in schools has not been easy. 

Martha Stone Wiske is codirector of 
Harvard University's Educational Tech- 
nology Center. In 1992, she surveyed 50 
innovative high school geometry teachers 
around the country. Despite their eager- 
ness to pursue the kind of inquiry-quided 
math learning recommended by the 
NCTM, they were often frustrated by their 
districts’ insistence on using outmoded 
texts and inappropriate tests, by a lack of 
training support, and by inadequate ac- 
cess to technology. 

"Over and over again,” says Wiske, "l 
was told a teacher had gone to a meeting 
and seen some good software demon- 
strated, only to go back to school and 
learn that either it couldn't be acquired, or 
that no training could be obtained, or that 
there was not enough access to comput- 
ers." Geometry teachers using such 
open-ended software programs as Geom- 
etry Supposer don't need to be in the 
school's computer lab every day, Wiske 
says. But they do need to use the lab 
whenever their students' work calls for 
it—not easy to schedule in advance. But 
the labs are often heavily booked for com- 
puter programming or business classes, 
making on-time access difficult.—A. F. 


puter games. Why not yoke this mes- 
merizing technology to education? 
Virtual-world games would be one 
way to do just that. Such games en- 


[Continued on page 88] 
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ax c] | he message to the Washington State 
tem = Department of Health was the first sign 
| 2 that a serious health crisis was about to ex- 
iN 6. | plode: In just three days, nearly a dozen pa- | 
| tients had been admitted to Childrens Do the advantages 
_| Hospital and Medical Center in Seattle with 
——. | MEN [det bloody diarrhea. Furthermore, several were 
а 7 34 suffering from hemolytic uremic syndrome, T m 
a me condition that affects the kidneys and blood. Of food irradiation 
Both symptoms are indicators of food poisoning caused by 
Escherichia coli 0157:H7, a toxin-producing bacterium. 

That was the situation on Jan. 13, 1993. By Jan. 22, = a 
health officials had counted more than 100 cases of E. coli OU tweigh ifs 
food poisoning and one death in Washington state as well 
as another death in Boise, Idaho. By Feb. 8, the numbers 
skyrocketed—officials had identified 400 confirmed cases ie — 
in Washington state, even as they evaluated about 100 potential risks? 
more reports. By the end of February, the outbreak was 
over; the casualties totaled more than 600 possible cases, 
477 confirmed cases, 144 hospitalizations, and 3 deaths. 

The source, the officials discovered, was bacteria-tainted, 
possibly undercooked beef patties sold by the Jack in the 
Box fast-food chain. 

Ironically, the outbreak occurred exactly one year after 
the first sale of produce treated with a technique that 
might have avoided the hamburger havoc—irradiation. A 
year before, irradiated strawberries had appeared on the 
shelves of a grocery store in Florida—the first time irradi- 
ated food was sold commercially in the United States, ex- 
cept for a limited number of treated spices and a handful of 
test-market trials. 

Irradiation, say experts, can destroy the bacteria, fungi, 
parasites, and insects that infest food products. Not only do 
some of these intruders cause food to spoil more quickly, 
but if consumed they can make people dangerously ill, as 
with E. coli and other pathogens. As the supervisor of one 
irradiation facility says succinctly: “Radiation kills living 
cells. That's what we use it for." 

The procedure is simple: Expose food products to gamma 
rays from radioactive cobalt, to X rays, or to a beam of high- 
energy electrons. А small dose of radiation extends the shelf 
life of fruits and vegetables by a week or two. A slightly larg- 
er dose kills most disease-causing microorganisms in beef 
and poultry. Апа even larger doses will sterilize foods, giv- 
ing them a shelf life of years (see “How Much Is Enough?"). 

The technique is not new; in fact, it has been applied to 
certain spices sold in the United States since the mid-1980s. 

ы In a few stores that are routinely supplied with irradiated 
* products, the treated fruits and vegetables are advertised as 
such in supermarket circulars. Now, Vindicator Inc., a facili- 
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HOW MUCH IS ENOUGH? 


The FDA regulates the amount of radiation each type of food can 

absorb; this amount is described in units called kilograys (kGys). 

A dose of 0.01 kGy would be lethal to humans. А dose of approx- 
imately 30 kGys or more will sterilize most food. 


SELECTED FDA APPROVALS 


Date of 
approval 


1963 


Dose 
(kGys) 


| 02.0.5 


Purpose of radiation 


Insect disinfestation 
Decontamination/Insect disinfestation 1983 


Control of Trichinella spiralis 


1985 


Delay of ripening 1986 


Bacterial decontamination 1990 


and extended shelf life 


ty near Tampa, Fla., irradiates poultry. And many experts 
are advocating government approvals for irradiated beef, 
eggs, pork, seafood, and other products. 

Not everyone agrees that the benefits of food irradiation 
outweigh the possible risks. Dr. Donald Louria of the 
University of Medicine and Dentistry of New Jersey in 
Newark warns that irradiation destroys important nutri- 
ents. Other experts worry that the irradiation process may 
form toxic, possibly carcinogenic, compounds in the food. 
And some people object to the possibility of more radioac- 
tive cobalt and related materials, used in the irradiation 
process, being transported on our highways. 

The opponents say more studies need to be done to en- 
sure the safety and wholesomeness of irradiated food. 
Boosters of the technique argue that the situation is little 
different from the efforts, decades ago, to pasteurize milk. 


landscape, and laborers in the strawberry fields hurry 
to pick the fruit before the temperatures soar higher. If 
those berries are bound for a market in Chicago, later that 
day they will be trucked a few miles down Highway 60 to 
the Vindicator plant for a quick bath of gamma rays. 

This morning the cool, cavernous loading area of the 
Vindicator plant is nearly empty, save for a roving forklift 
that is moving wooden pallets. On one side are the receiving 
and shipping docks, flanked by refrigerated rooms where 
produce is arranged on pallets before being irradiated. 
Along the opposite wall, 24 huge, boxy metal carriers, each 
nearly 18 feet tall and capable of holding 8,000 pounds, 
hang motionless in a row, suspended from an overhead 
monorail system. When a shipment arrives, these carriers 
are loaded with pallets of fruit or vegetables, or frozen chick- 
en. Theyre then conveyed on blue- and orange-painted 
beams by air cylinders through a metal gate, the entrance to 
the mazelike path that leads to the irradiation cell. 

That irradiation cell, explains Vindicator supervisor 
Edward Sullivan, “is probably one of the safest rooms in the 
world.” He is referring to the six-foot-thick, steel-reinforced 
concrete walls that fortify the 20-by-35-foot room like a 
modern-day citadel. The ceiling, pocked with emergency 
entrance portals, stands nearly 20 feet above our heads. 
The floor, also a thick slab of concrete, wraps around a 
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Bis 10:00 a.m., the Florida sun already scorches the 


square, stainless-steel-lined pool of water, 14 feet long on 
each side and 28 feet deep. Submerged in that pool is the 
source of radiation, the radioisotope cobalt-60. 

Vindicator has 3.3 million curies of cobalt-60 packed into 
400 17.7-inch-long, 0.5-inch-diameter stainless-steel pen- 
cils, or rods, which are bolted to a metal rack. The facility 
stores the radioactive material ten feet below the water’s 
surface; the water acts as a shield against the intense flood 
of gamma rays. In the dark pool, the orderly rows of pencils 
glow a pure, neon-bright blue—the effect, called Cerenkov 
radiation, is caused by the passage of gamma rays as they 
speed through the water. 

The rack of rods is suspended from hydraulically actuated 
cables; when the facility processes food, these cables pull the 
rack up out of the pool, drenching the entire cell in radiation. 
One by one, the food-laden carriers move in a slow waltz 
around the rack of cobalt-60, halting briefly at eight different 
positions along the route, exposing first one side, then the 
other to the radiation. If the carriers hold strawberries, each 
carrier stays in the room just eight minutes; if it holds frozen 
poultry, the treatment may last 20 minutes. 

Cobalt-60 is derived from cobalt-59, a silvery white ele- 
ment that is shaped into one-inch-long slugs, then nickel- 
plated. Sixteen slugs fit into a 17.7-inch-long pencil. These 
are then placed in a nuclear reactor, where they are bom- 
barded with neutrons. The cobalt-59 nuclei absorb an extra 
neutron each, thus changing to cobalt-60, an unstable ra- 
dioisotope that emits gamma radiation. It has a half-life of 
about 5.3 years, meaning half of its nuclei will disintegrate 
to a stable state in every such period. 

When gamma rays penetrate, say, a mushroom or a 
chicken leg, they temporarily increase the energy state of 
the food’s atoms and molecules, making them more chemi- 
cally reactive and thus more likely to damage a living cell. 
The rays may also rip electrons away from atoms’ nuclei, 
leaving highly reactive molecular fragments in their wake. 
Sometimes, gamma rays may actually tear apart the genet- 
ic material of a cell, rendering it unable to replicate or pro- 
duce life-sustaining proteins. They may even kill cells by 
changing nearby molecules, which then fatally react with 
the cells. 
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COBALT-60 IRRADIATION 


Facilities that use the radioactive substance cobalt-60 maintain elaborate sy 
tems fo ensure that, when food is irradiated, people aren’t. The food, alread 
packed onto pallets, is placed by forklifts into large metal carriers. These car 
enter the irradiation area through а maze of thick concrete walls; because gc 


‚ like light waves, travel in straight lines, 
jress beyond the many turns in the maze. When not in use, the 
alt is kept submerged in a deep pool of water, which blocks the 
ma rays from entering the room. 


“Many reactions to radiation are indirect,” explains 
Donald Thayer, a research leader at the Eastern Regional 
Research Center for the U.S. Department of Agriculture in 
Philadelphia. The reason: Food products typically contain 
about 70 percent water, which absorbs much of the gamma 
rays energy. As a result, the water molecules fragment into 
charged pieces—ions and free radicals—that then bond 
with other molecules. If those fragments react with a bac- 
terium’s outer membrane, continues Thayer, they may 
damage it irreparably. 

Other things may be damaged as well. “The evidence is 
that nutrients are damaged by irradiation, and the higher 
the dose, the more the damage,” says physician Donald 
Louria. “Before we put any irradiated food on the market, 
we should check its nutrient value—before irradiation, af- 
ter irradiation, and after appropriate processing.” 

Whether or not irradiation could deprive consumers of 
significant sources of nutrients depends upon the nutrients 
at risk and the type of food. Studies performed by Thayer’s 
laboratory indicate that, for example, chicken irradiated at 
FDA-approved levels loses less than 9 percent of its thi- 
amine, an essential В vitamin. The same holds true for 
pork, although if the FDA dose regulations were upped to 
destroy dangerous salmonella bacteria, the loss of thiamine 
would be “significant,” according to Thayer. As for citrus 
fruit, he says, the radiation changes the molecular struc- 
ture of vitamin C, but this new structure can still can be 
absorbed by humans. 

Occasionally, gamma rays may split protein, carbohy- 
drate, or fat molecules; when the unstable fragments bond 


MAZELIKE PATH 
OF METAL 
CARRIERS 


the rays can’t 


anew, they create different compounds altogether. 
“Generally, these compounds are breakdown products of 
the original food,” says Edward Josephson, an adjunct pro- 
fessor at the University of Rhode Island who has been re- 
searching food irradiation for 37 years. He adds that these 
compounds, called radiolytic products, are formed in 
minute amounts and are the same as those found in foods 
processed by other methods, such as heating. 

In fact, it is the lack of unique compounds formed by irra- 
diation that some scientists find a handicap. If unusual 
new compounds were formed, they might serve as reliable 
chemical tags that inspectors could use to verify that food 
labeled as irradiated actually had been treated. “The scien- 
tific community has been working to identify unique radi- 
olytic products for 40 years,” Thayer remarks, “and we’ve 
yet to find anything we can really lay our hands on. These 
products are produced in tiny amounts, and almost all are 
not unique to irradiated foods.” 

Only recently, Thayer continues, have researchers at his 
lab come closer to establishing a reliable method for identi- 
fying irradiated meats. The tactic is to measure different 
products formed by the oxidation of cholesterol; irradiation 
alters the ratio of these products slightly. “But,” he adds, 
“those products are present in parts per billion,” so it’s still 
like looking for a needle in a haystack. 


ot all food irradiation is performed with cobalt-60. At 
an Iowa State University facility, named, with 
Midwestern bluntness, the Meat Laboratory, scientist 
Dennis Olson uses a linear accelerator to blast beef and 


IRRADIATION AREA 


ILLUSTRATIONS BY JANA BRENNING 


51. 44 


COBALT 
STORAGE AREA 


IT’S A GLOBAL TREND 


While irradiated foods are only now trickling into supermarkets 
around the United States, many have been available for years in 
other countries. Worldwide, some 35 countries have—or will 
soon have—facilities to irradiate food items on a commercial 
scale. That adds up to roughly 160 commercial irradiators, and 20 
more are being built. 

South Africa, the first country to irradiate food for public con- 
sumption, treated onions and potatoes in 1968. But it was Japan 
that built the world’s first dedicated commercial food irradiator, 
which was in operation by 1973. The application: potatoes that 
were treated to ensure their supply for fast-food restaurants. 

Now, a total of 37 countries allow irradiation of one or more food 
items; eight are western European countries, including France, 
Great Britain, and The Netherlands. But seven countries— 
Austria, Germany, New Zealand, Singapore, Sudan, Sweden, 
and Switzerland—have laws banning irradiation and the importa- 
tion of irradiated foods. 

What food items are most often treated with radiation? Across 
Europe, frozen frog legs, shrimp, onions, and vegetable season- 
ings as well as wine corks are all irradiated commercially. Spices 
| make up the single most important irradiated item in terms of 

quantity, economic value, and worldwide acceptance. In addition, 
Belgium and The Netherlands now treat de-shelled and pow- 
dered eggs, poultry, rice, and packaging material. And recently, 
French researchers demonstrated that soft, creamy Camembert 
cheese—-which is made from the raw milk of goats and could be 


a carrier of Listeria monocytogenes—can be irradiated without | 


imparting unappetizing flavors. 

Nearly all irradiation plants around the globe use cobalt-60. The 
electron linear accelerator is less popular because it cannot treat 
bulkier items. However, it is used in Russia to irradiate grain be- 
cause it is less costly than cobalt.— Wordservice International 
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ACCELERATOR 


IRRADIATION 


Linear accelerators provide another way 

to irradiate foods—without having to 

house potentially deadly materials when 

not in use. The device generates a stream 

of electrons, then accelerates them down 

a long tube. At the end 

of the tube, a magnet 

bends the electron А 

beam, filtering ovt 

electrons of varying e levels. The end product is a 


uniform electron beam, which sweeps back and forth over 
the target. Alternatively, a metal plate can be placed in 
front of the electron beam. When the electrons strike the 
plate, they produce X rays, which can penetrate food more 
deeply than the electron beam. 
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pork with a powerful electron beam. Like gamma radiation, 
electron beams can tear apart molecules as they penetrate 
foods. There is, however, one drawback: Electron beams do 
not penetrate foods as deeply as gamma rays, and so can- 
not handle thicker cuts of meat, for example. 

Still, some researchers, like Olson, prefer to use a linear 
accelerator rather than a radioactive isotope. One reason 
has to do with the dosages of radiation the researchers want 
to apply. These doses are measured by the amount of energy 
that is absorbed by the food, in units called grays. Where 
gamma rays and electron beams differ is in the time it takes 
to deliver a typical dose, which may be as large as kilograys. 

The rate at which a linear accelerator can treat a product 
with a given dose of radiation is thousands of times faster 
than with a gamma ray source. “The question is,” says 
Olson, “does the higher rate of dosage cause greater destruc- 
tion of bacteria, or less? We know, for example, that if you 
cook a product slowly, organisms can adapt to the heat and 
survive at temperatures higher than if you were to heat the 
product very quickly. Likewise, can we destroy salmonella 
at lower dose levels if we use a higher rate of dosage?” 

On the other hand, the faster the radiation is applied, the 
faster the resulting molecular reactions may occur. 
According to Thayer, that may not leave much time for the 
free radicals to diffuse to the surrounding molecules. And 
that may prevent some compounds, including beneficial 
ones like vitamins, from being destroyed. 

This morning in Iowa, the sky and the streets reflect the 
same dark, icy gray. Olson arrives at the laboratory at an 
hour when many people are just waking up. He wrote the 
proposal for this laboratory in 1986; it was funded by the 
Department of Energy, he explains as he unlocks the door to 
the irradiation cell. The equipment is located in a cluster of 


ELECTRON BEAM 


small rooms, one full of computer banks, another with elec- 
trical transformers, a third with water pumps used to cool 
some of the machinery. The loading area, shielding walls, 
and irradiation room are on the ground floor and the linear 
accelerator is one story up; the machine, which nearly fills a 
12-by-15-foot room, sends the electron beam through a win- 
dow in the floor to the irradiation area below. 

The system is in many ways analogous to a television 
set, Olson explains. Both technologies use a heated fila- 
ment in a vacuum to generate electrons. Electrical fields 
are then employed to focus the electrons into a beam and 
accelerate them down a tube. In a television, the electrons 
are accelerated to several thousand volts; in this machine, 
they are accelerated to millions of volts. 

This accelerator is an assemblage of finely tuned ma- 
chinery that, Olson admits, the laboratory struggled for a 
year and a half to perfect; the first food samples were run 
under the beam in early 1993. He shows me long strips of 
polypropylene streaked with a coffee-colored smear. The re- 
searchers exposed the strips to the beam, then used the 
streaks to adjust and readjust the beam until it was ac- 
curately centered and focused. 

The linear accelerator is capable of producing a beam 
of three different energies: five-, seven-, and ten-million 
electron volts. These energy levels control the depth to 
which the beam can penetrate food. To vary the dose of ir- 
radiation, Olson can adjust the kilowatts of electricity 
consumed. The machine has a conversion rate of about 
ten percent; in other words, "to generate ten kilowatts of 
power," says Olson, ^we need about 100 kilowatts of electric- 
ity.” When the machine is operating, so is a powerful venti- 
lation system. As the electrons move through the air toward 
a carton of food, he explains, they react with the oxygen, 
forming ozone that must be pumped out. "It's like a hurri- 
cane in here," he says. "We remove approximately 17,000 
cubic feet of air per minute." 

Unlike the Vindicator facility, the Iowa lab is devoted to 
research, not commercial irradiation. Instead of using pal- 
let-laden carriers, here they manually load small metal 
carts that run on a variable-speed track. To alter the dose, 
the researchers usually just change the speed of the cart. 

Olson favors the accelerator over cobalt-60 because it can 
be turned off with the flick of a switch—there's no ever-pre- 
sent source of radioactivity to keep submerged in a tank of 
water. In addition, Olson can use the accelerator to experi- 
ment with yet another means of radiating food: X rays. 

In some ways, X rays are better than either electron 
beams or radioactive cobalt. There's still no radioactive iso- 
tope to deal with, and X rays can penetrate food more deeply 
than electron beams. But X rays are more costly to generate. 

To produce X rays from the electron beam, explains Olson, 
a metal target is positioned at the accelerator window. As the 
electrons penetrate the sheet of metal, they decelerate and 
some of their kinetic energy is converted to electromagnetic 
radiation in the form of X rays. The process is called 
bremsstrahlung, German for “braking radiation." Some met- 
als are better targets than others. Although the lab now uses 
stainless steel, Olson would prefer tungsten. "Tungsten is a 
good plate for producing X rays. But it is so dense that it is 
very difficult to cool, and we were burning holes in it." 


am Whitney sits at a bare table in Vindicator's brightly 

lit conference room, sipping coffee, chain-smoking, and 

pointing to framed photographs of the facility on the 
wall behind him. The firm's president, he is a spirited 
Southern businessman who spearheaded the plans to build 
the facility. Although the plant was originally conceived to 
process fruit, it was built to accommodate more profitable 
poultry products. Vindicator now irradiates poultry as well 
as fruits and vegetables. 


DESTROYING MICROORGANISMS 


Just how common is food poisoning? Unfortunately, few statistics 
exist that reveal the extent of food-borne illnesses. Tom Skinner, 
a spokesman for the Centers for Disease Control in Atlanta, says 
states are not required to report instances of salmonella or E. coli 
poisoning to the CDC. And the statistics that do exist are vague. 
"Back in the early 1980s," he says, "the CDC estimated that 
there may be anywhere from five to six million cases of infectious 
food-borne diseases in the country each year. 
But that ranges from mild cases to fatal ones." 
Moreover, the prevalence of these microor- 
ganisms doesn't necessarily translate into a 
predictable number of persons who will be- 
come ill. Many people, for example, know 
that pork products should be thoroughly 
cooked. In the same way, says Skinner, poul- 
try and egas infected with salmonella bacteria may or may not 
be a health hazard. "The CDC estimates that about one in every 
90 consumers may be exposed to one contaminated egg over 
the course of a year," he says. "But if that 
egg is properly cooked, the salmonella is 
destroyed." 
Below is a list of some common microor- 
ganisms that reside in foods and can make 
| ,humans Ill. 


of radiation in humans 
Toxoplasma gondii | Neutralized at 0.1 kGy; | Damages the central nervous 
(parasitic protozoa) | killed at 0.3 kGy system in infants 
Trichinella spiralis | inhibited effects at Parasite bores into host's muscles; 
(nematode) 0.009 to 0.3 kGy: | symptoms include muscle pain, 
killed at 2.310 7.9kGy | fever, edema 
Salmonella 90 percent destroyed | Abdominal cramps, diarrhea, 
(bacteria) at 0.31 to 1.3 kGy fever, nausea, vomiting 


Abdominal cramps, dehydration, 
nausea, sweating 


90 percent destroyed 
at 0.34 kGy 


(ramps, diarrhea 


90 percent destroyed 
at 0.08 to 0.16 kGy 


Sometimes, says Whitney, the irradiation works spectac- 
ularly. “Our strawberries last 20 to 30 days longer,” he says, 
“and irradiated mushrooms keep as long as 31 days.” Other 
times, the treatment turns the food to mush. Two different 
varieties of tomatoes, he adds, can yield dramatically dif- 
ferent results. 

One reason has to do with the food’s water content. 
Edward Josephson, the Rhode Island University professor, 
conducted food irradiation research for the Army during 
the Vietnam War. He describes the struggle to irradiate let- 
tuce; at that time, half of the Army’s shipments of the veg- 
etable would spoil before they reached Southeast Asia. 
“What I found was that irradiation accelerated the rotting 
process, instead of retarding it,” he says. “It broke the cell 
walls, releasing enzymes that promoted self-digestion.” 
Some fruits failed too. Out of the 27 the laboratory tried, on- 
ly nine worked well. | 

Because of the reduced levels of bacteria, Whitney is con- 
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® caturing the latest pow- 
ertrain and chassis ad- 
vancements, sports cars 


stand at the leading 


edge of automotive technology. 


/ F Some begin as race cars, oth- 


ers wind up racing, but they're 


^^ Р. 


all designed to be equally at 


home on the track or the road. 
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And today, even small gains in horsepower or handling can 
spell the difference between the front-runners and the back 
of the pack. 

To assess the current state of the sports car, we assem- 
bled an eclectic mix of machinery. Porsche is a hallowed 
name in this league, and its 3.6-liter 911 Turbo reflects 
three decades of development. The Chevrolet Corvette ZR-1 
is also a veteran, with ten years of refinement invested in 
its design. In sharp contrast, the Toyota Supra Turbo is 
fresh, from road to roof. This newest sports car from Japan 
is also the hottest 2+2 ever to leave that nation. Our wild 
card is the Dodge Viper R/T10. Born with neither pedigree 
nor precedent, this ten-cylinder vehicle 
thumbs its nose at high technology, relying 
instead on an abundance of piston displace- 
ment packed into a lightweight chassis. 

Each maker favors a different approach to 
horsepower. After Porsche-turbocharged en- 
gines dominated the Can-Am road-racing se- 
ries in the early 1970s, Porsche naturally ap- 
plied this technology to its road models. U.S. 
versions of the Porsche 911 were first tur- 
bocharged in 1976, then intercooled in 
1978—since then, Porsche has steadfastly 
stuck to that dual approach. 

Over the years, the 911 engine's power and 
displacement have swelled from 2.0 liters and 
130 horsepower in 1964 to 3.6 liters and 355 
hp today, but the air-cooled flat-six's basic ar- 
chitecture hasn't changed one iota. As al- 
ways, one chain-driven overhead camshaft 
per bank opens two valves per cylinder. The 
911 Turbo's Bosch K-Jetronic fuel injection is 
. a purely mechanical, continuous-flow system, 
unlike the timed electronic injection favored 
by the rest of the world. Force-feeding the en- 
gine with 13 pounds per square inch of inter- 
cooled boost pressure makes up for the lack of 
sophistication elsewhere. 

Toyota's approach to power is a study in 
contrast. The basic engine is a smallish (3.0 
liter) in-line six, with the only cast-iron cylin- 
der block in this test group. But in every oth- 
er respect, the Supra Turbo engine is up-to- 
the-minute. Fuel arrives by sequential 
electronic injection. Pistons are coated with a 
friction-reducing synthetic resin. Dual over- 
head camshafts activate four valves per cylin- 
der in combustion chambers, creating a com- 
pression ratio one full point higher than the 
911 Turbo’s (8.5:1 versus 7.5:1). Two tur- 
bochargers pump manifold pressure to 14 psi 
through a compact intercooler. A small turbo 
goes to work early and a larger one glides in 
further up the rev range, minimizing lag. The result is 320 
hp at 5,600 rpm, a phenomenal 107 hp per liter. 

The normally aspirated powerplant in the Chevy 
Corvette ZR-1 isn’t nearly as efficient, but it does generate 
more power and more torque by nearly doubling the piston 
displacement, rather than by using forced induction. Still, 
this is a modern engine with a robust cast-aluminum con- 
struction, four-valve combustion chambers, and extensive 
electronic controls. An elaborate induction system uses pri- 
mary and secondary intake runners controlled by no less 
than 11 computer-adjusted throttle plates. For 1993, this 
engine was boosted to 405 hp (up from 375 hp) with more ef- 
ficient intake and exhaust passages, lighter piston pins, and 
the adoption of four-bolt main bearing caps. 

The Dodge Viper’s V10 is also normally aspirated, but 
that and a 90-degree V-angle are the only traits shared be- 
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tween the engines in the American-made sports cars. In- 
stead of forced induction or multivalve combustion cham- 
bers, Chrysler chose massive piston displacement to achieve 
400 hp. Originally conceived as a workhorse for the Dodge 
T1300 truck, the Viper's 8.0-liter V10 engine is a mixed bag 
of old and new. On the debit side, this engine has a synco- 
pated firing order, which hampers engine smoothness. The 
engine also weighs more than 700 pounds, even though the 
block and heads are aluminum. To its credit, it features 
roller hydraulic lifters to minimize friction, a distributorless 
ignition system for accurate spark timing, and sequential 
electronic fuel injection to optimize combustion. The Viper 
V10 delivers more torque than any automobile 
engine currently in production anywhere—a 
gut-wrenching 462 pound-feet at 3,500 rpm. 


he platforms these engines use are as in- 

triguing as the engines themselves. The 

Corvette, Supra, and Viper share a similar 
chassis layout: a front-engine, rear-wheel 
drive and an independent suspension for each 
wheel. The 911 Turbo uses a drastically differ- 
ent blueprint, handed down from the original 
1948 Porsche—an engine located wholly be- 
hind the rear axle. And while the other sports 
Т cars feature control-arm or multilink wheel lo- 
| cation, the 911 Turbo rides on simpler 
1% MacPherson struts in front and semi-trailing 
arms in back. 

Huge wheels, oversized tires, and beefy 
1й brakes are standard equipment in this league. 
| The Viper's 335/35ZR-17 Michelin rear tires 
lay a foot-wide print on the pavement. The 911 
Turbo is the first sports car to adopt 18-inch 
wheel rims, wrapped with what looks like 
black rubber bands; the sidewalls are almost 
nonexistent. Every car here proudly displays 
racy brake calipers visible through wide wheel 
openings. All entries but the Viper boast ABS, 
while the Corvette and the Supra venture one 
step further with traction control. 

Sports car engineers battle curb weight with 
the same vigor they expend searching for extra 
horsepower and road-holding ability. Exactly 
100 pounds separate the lightest from the 
heaviest of these cars. Devoid of such frills as 
roll-up windows, air conditioning, and certain 
power assists, the composite-plastic-bodied 
Viper is the lightest of the bunch, weighing in 
at 3,420 pounds. The 3,480-pound Supra didn't 
scrimp on equipment; instead, engineers re- 
sorted to such extremes as hollow carpet fibers 
to shed fat. The 911 Turbo matches the Supra's 
poundage, even though its key dimensions 
(length, width, and wheelbase) are notably tighter. And even 
though the Corvette makes extensive use of reinforced plas- 
tic and aluminum, its weight has crept 20 pounds over the 
3,500 mark—making it the heaviest in our group. 

To gauge the performance potential of this set of high-end 
sports cars, we augmented the normal POPULAR SCIENCE 
test procedures with an expedition to Grattan Raceway 
near Grand Rapids, Michigan. This challenging 2.0-mile 
road-race course gave each contender an opportunity to 
show its prowess at speeds up to 130 mph. 

The Porsche 911 Turbo is well known as a "thrill ride," so 
our biggest squabbles were over its ignition keys. Its up- 
right seating, pedals that pivot from the floor, and the 
whirring commotion you hear behind your head remind you 
that this car is unique in the automotive universe. Step onto 
the throttle in first gear, and the response is disappoint- 


ing—until the turbocharger kicks in. Suddenly, the acceler- 
ation spike almost yanks your head off. 

Unfortunately, that introductory joy is diminished by a 
punishing ride. The ultra-low-profile Yokohama tires dili- 
gently telegraph a detailed report on every pebble they en- 
counter. Over rough pavement, the 911 Turbo's cockpit feels 
like the inside of a snare drum. Steering and the shift link- 
age are heavily laced with friction. This combination of su- 
per-wide, lightly loaded front tires and excessive steering 


friction handicaps the car's ability to 
re-center itself after minor steering 
changes. 

Porsche 911s once had a reputation 
for treacherous handling, but years of 
refinement have solved that problem. 
We found that tail swing was manage- 
able, both in our double-lane change 
test and on the Grattan race course. 
You maintain solid control even while 
lifting your foot off the pedal in the 
middle of a turn. With the throttle 
down and the boost up, the car slides 
controllably at both ends. 

But the 911 Turbo displays Dr. Jekyll/Mr. Hyde impuls- 
es in its handling, which changes radically depending on 
whether or not the turbo is up to speed. Pitching the car 
aggressively into a corner, you'll find the tail drifts a bit; 
the front wheels then bite with understeer as they're 
pushed harder by the engine when it comes on boost. 
When all systems are coordinated, the 911 Turbo exits the 
curve in a satisfying drift. Achieving that coordination can 
be a problem, though, because the five-speed transmis- 
sion's ratios are so wide that the car frequently falls off 


boost on the race track. 
Ge: demands far less skill from the driver. Its steer- 
ing is lighter and quicker than the 911 Turbo's but 
about equal in sensitivity. Over the road, the Supra's sus- 
pension is more tolerant of bumps and tar strips, but that 
doesn't mean this coupe's a softy. The combination of excel- 
lent adhesion, very predictable handling, and ready throttle 
response carried the Supra to first place in the slalom test, 
establishing this vehicle as a genuine hard-muscled sports 
car. On the track, the Supra makes excellent use of all avail- 
able traction, and the balance is steady throughout. 

In stark contrast to the 911 Turbo, the Supra doesn’t feel 
turbocharged. Because boost rises as quickly as the throttle 
is depressed, the Supra blistered even the burly Viper in 50- 
to-70 mph top-gear acceleration. As with most four-valve 
engines, there's a lack of excitement, because the torque 
curve feels flat. In fact, this car is so smooth and quiet that 
you need to keep a wary eye on the 180-mph speedometer. 
Because of the Supra’s easy ride, chances are you're travel- 
ing at least 15 mph faster than you think. 


etting a spirited performance from the turbocharged 


Seamless power delivery places the new 
Toyota Supra (top) with the front-run- 
| ners. This year's Corvette ZR-1 (left) is 
| abetter-behaved car thanks to major in- 
: fusions of technology. А V10 that simply 
outmuscles all competitors is the Dodge 
Viper’s forté (below). The Porsche 911 
loves to slide (bottom) but is hampered 
by a Dr. Jekyll/Mr. Hyde pe ty. 


Even with two turbochargers, battling the big guys witha 
3.0-liter motor is a tough assignment, particularly when you 
consider that Toyota’s entry is comfortable, climate-con- 
trolled, and equipped with a back seat. In flat-out 
speediness, this car does trail the group. But considering the 
speed of this class of automobiles and the Supra’s $42,000 
price tag, that’s hardly cause for embarrassment. 

Unlike the Supra, the Corvette ZR-1 can’t claim freshness 
as an advantage. But the car that came out tough and 
strong in 1983 has matured very nicely, thanks to major in- 
fusions of advanced technology—everything from sequen- 
tial-electronic fuel injection to adjustable shock absorbers. 
Unfortunately, a couple of the more recent doodads are of 
questionable value. For example, the Corvette now carries 
up to 16 microprocessors to manage all its different systems. 
Even the key fob is computerized to automatically lock and 
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unlock the doors. Апа radio volume actually rises as the car 
gains more speed. 

After the door is opened, it's a deep drop into the Corvette's 
bucket seat. And finding all of the seat’s adjusters is a bit 
like an Easter egg hunt, since they're hidden in four different 
locations. But then you'll discover that the LT5 32-valve V8 
revs enthusiastically, with crisp throttle response and the 
deep-breathing sounds of a thoroughbred race engine. 

The Corvette's fine road manners surprised us. Persistent 
polishing of the rough edges has eliminated the squeaks, 
rattles, and wind whistles that once plagued this car. 
Thanks to softer suspension calibrations and driver-se- 
lectable three-position shock absorbers, the Corvette felt 
like the Cadillac of our four-car convoy to Grattan. 

Unfortunately, weight gains and softer suspension cali- 
brations offset the horsepower added for 1993, so this 
Corvette turned in lower acceleration and handling scores 
than the leaner ZR-1 we tested four years ago. The new 
model did, however, beat the LT1 Corvette we raced around 
Grattan last year by a significant 3.3 seconds per lap. The 
new ZR-1 felt capable, predictable, and easy to drive quick- 

[Continued on page 84] 


DIFFERENT SPORTS 


These four sports cars are more different than alike. The rear-en- 
gine, rear-drive, flat-six 911 Turbo has one turbocharger; the 
front-engine, rear-drive, in-line six Supra has two. The Corvette 
boasts eight cylinders; the Viper has ten. Displacements range 
from the Supra's three liters to the Viper's eight—the Viper has 
the largest engine currently offered in any passenger car any- 
where. There is a hundred-horsepower and a hundred-pound 
weight spread among the four cars. The Corvette and Viper are 
fiberglass, while the 911 Turbo and Supra are made of steel. And 
the largest price gap between these cars was well over $60,000. 

The Dodge Viper roadster, with more torque than your average 
locomotive, is the purest sports car available today. It dominated 
the acceleration tests and squashed all comers on the Grattan 
Raceway road course. But its emphasis on the sports end of the 
equation has spawned a car without locks, a security system, 
creature comforts, or amenities. If the engine noise doesn't get to 
you, the wind blast will. Lacking ABS, the Viper required 20 to 25 
more feet to stop than the other cars. 

Porsche's latest redo of the 911, the 3.6 Turbo, has the most 
power, 355 hp, and the highest price, $99,000, of any 911 ever 
built, but it's just not worth the price. And although it came close, 
the 911 Turbo failed to capture first place in any of the most signif- 
icant performance tests. It's cramped inside, fitted with what feel 
like wooden seats, and features some of the worst switchgear 
and controls in the industry. It's a very difficult car for most drivers 
to operate at its limit, and the steering feels far too light. When the 
boost comes on, though, the Porsche accelerates like a dragster. 

This example of a Corvette ZR-1, at about $66,000 for the test- 
ed model, felt better than any previous ZR-1 we've driven, but it's 
still riddled with annoying ergonomic problems, such as high sills; 
a high, wide console; and low-down, narrow seats. Some of the 
components look and feel cheap, most notably the red carpeting. 
Numerous exposed Phillips-head screws mar the interiors ap- 
pearance. A hundred pounds heavier and a hundred horsepower 
short of the Viper, the ZR-1 still managed second-best lap times 
because of its excellent balance of power, suspension, and 
brakes. 

The all-new $40,000 Supra, with the smallest engine and the 
least advantageous power-to-weight ratio of the group, proved to 
be a very easy car to drive quickly. It demonstrated the best high- 
way-passing punch of the lot, and the fastest slalom speed. The 
Supra is by far the most comfortable, quietest, and most luxurious 
car in this group for long-distance sports car excursions. With its 
superb ergonomics, the sequential-turbo engine always ready to 
go, and a sterling ABS brake system, the Supra has one of the 
most alluring designs on the market, with or without the optional, 
distinctive rear wing.—Jim McCraw 
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f A i blazing, body-trimming workout. Compare it to exercisers 
‚ 7X Xx. that work just your legs. NordicTrack works every major 
muscle group in your body to burn more fat than exercise 
bikes, stairsteppers and treadmills. Plus you'll burn up to 1,100 
calories per hour to help you lose extra pounds. And inches. 


Dieting didn't work, but NordicTrack did. 
“I lost 57 pounds and 6 inches off my waist,” John says. Dieting 
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Good sports 
[Continued from page 82] 


ly but it was more prone to under- 
steering than the other three cars in 
our test. 


he Dodge Viper is like a breath of 
fresh air, or like a jolt of adrenalin, 
depending on how much nerve you 
have. If ten thumping cylinders arent 
enough, the Viper will seduce you with 
the dramatic sweep of its fenders; 
when you're motoring in this vehicle, 
youll get plenty of sun and wind, plus 
envious glances from other drivers. 
This roadster has undertaken an im- 
portant mission: to remind the world 
that a sports car is supposed to offer an 
excessive dose of fun. 

Like an athlete stripped to shorts 
and shoes for the 100-yard dash, the 
Viper does quite nicely with minimal 
accoutrements. Its steering, pirated 
from the Dodge Dakota pickup truck, 
was the most accurate among our test 
cars and gives the best feel for the 
road. The engine seemed uncouth at 
times—snorting air and breathing like 
Darth Vadar when we stepped on the 
throttle; the exhaust exits the pipes 
forcefully enough to topple rubber 
cones on our slalom course. But it's 
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hard to argue with zero-to-60 mph 
runs in 4.5 seconds, the quickest accel- 
eration ever measured in a POPULAR 
SCIENCE road test. А bountiful supply 
of torque is available with absolutely 
no waiting. The suspension is firm 
enough for confident cornering but 
compliant enough to take bumps in 
stride. And the Viper carries its weight 
equitably on all four tires, so it never 
feels clumsy or unresponsive. 

This car did suffer a nasty driveline 
failure—a universal joint snapped dur- 
ing the acceleration tests—but after 
repairs, the plucky Viper bounced back 
to turn in excellent scores on our accel- 
eration and handling tests. Lacking 
ABS, the Viper won't stop as abruptly 
as the other three sports cars, but that 
wasn't much of a handicap on the race 
track. The only car with an average 
speed over 75 mph, the Viper easily 
won pole position. 

In the end, our tests yielded several 
significant discoveries: 

eThe Porsche 911 Turbo's 30-year 
old chassis design is outdated. Larger 
wheel rims and intercoolers may have 
improved performance, but the num- 
ber of Porschephiles willing to follow 
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this car to the far side of $100,000 is 
surely dwindling. А solution is in the 
making—the mid-engined Porsche 
Boxster, due in 1996. 

e'The Toyota Supra is the clear val- 
ue leader, with the most speed and ad- 
vanced technology per dollar. It's a de- 
light to drive, particularly for those 
who havent graduated from a high- 
performance driving school. Shrewd 
engineering has eliminated many of 
the compromises that were once 
thought necessary in sports cars. 

eChevrolet is systematically con- 
verting the Corvette from a hard- 
knuckle rabble rouser to a suave 
grand-touring machine by means of 
add-on technology. The ZR-1 is still 
quick, but its more comfortable and 
can now take adverse weather condi- 
tions in stride. 

e The Dodge Viper turns the Sunday 
afternoon ride into an outrageous expe- 
rience. For this car, new technology isnt 
the real story. While the others strive to 
be well-rounded to appeal to the broad- 
est possible audience, the Viper cele- 
brates one simple truth: too much 
horsepower, mixed with a little wind in 
the face, can be barrels of fun. 85 
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The food rappers 


[Continued from 


fident that consumers will reach for 
packages of irradiated poultry rather 
than nonirradiated. But for many con- 
sumers, the biggest question is how ir- 
radiated food tastes. The answer: just 
like nonirradiated foods, if FDA-pre- 
scribed doses are applied. “At higher 
doses, the irradiation forms more free 
radicals,” explains Olson. “The fat oxi- 
dizes and produces byproducts that 
create the off flavors and odors. The 
same thing happens when you keep 
meat in the freezer too long—it ac- 
quires a funny flavor.” 

Some day, irradiation may even 
lead to better-tasting fruits and veg- 
etables. Irradiation alters the respira- 
tion rate of fruit, which controls the 
ripening process. “Today, many prod- 
ucts are picked green, then gassed to 
stay green,” explains Edward 
Sullivan. “Then they're shipped and 
regassed to stimulate maturation. But 
with irradiation, you can pick the fruit 
after it has begun to ripen, and you 
obtain the flavors consumers want." 

Olson predicts irradiated meat prod- 
ucts will be most popular with hospi- 
tals, nursing homes, restaurants, and 
other institutions that are con- 
cerned—or liable—for the safety of the 
food they serve. Consumers may re- 
main a hard sell. “If irradiated poultry 
looks the same and tastes the same as 
untreated poultry," he says, ^consumers 
may not be convinced that they should 
buy it. A consumer might say, 1 know 
how to cook and handle poultry correct- 
ly, so why should I pay more for it?” ” 


he other side of the coin is that con- 

sumers may erroneously assume 

irradiated products are unequivo- 
cally free of microorganisms. ^Modest 
doses of irradiation, such as have been 
approved for poultry, greatly reduce 
the amount of pathogens on treated 
products," says Thayer. "But those 
products are not sterile, by any means. 
All normal food-handling techniques 
apply —this food is just a lot safer." 

Dr. John Kobayashi, Washington 
state's chief epidemiologist, agrees. 
"Irradiation is only one of many ways 
that we can prevent food-borne ill- 
nesses," he says. "To a certain extent, 
people have to be aware that there is 
an inherent risk in handling raw meat 
products. I think there's a tendency 
for people to look upon technology as 
the answer to everything. But it's not 
a substitute for good handwashing, 
thorough cooking, and refrigeration." 

To be sure, there are a few microor- 
ganisms that FDA-approved doses of 
irradiation won't affect. For instance, 
it cannot destroy Clostridium bo- 
tulinum spores, which produce the 


deadly toxin botulin if the product is 
packaged under anaerobic conditions. 
Likewise, irradiation can kill staphy- 
lococcus bacteria: but it won't neces- 
sarily break down the toxin it makes. 

These are some of the concerns, says 
George Pauli of the FDA, that the gov- 
ernment considered when it set the 
dosage guidelines for poultry. “We 
were looking for good, solid data to 
show that there is a margin of safety... 
that irradiation at certain levels 
wouldn't result in a product that is less 
safe than what we started with.” 
Theoretically, such a situation could 
happen if some resistant strains of 
bacteria were not destroyed. Because 
the product would be labeled as having 
a longer shelf life, these bacteria would 
have a longer period of time to grow. 

How will irradiation treatment 
change food stores and supermarkets 
around the country? Subtly, say the 
experts, at least for a while. For irra- 
diated foods to reach store shelves, 
says Pauli, three things are required: 
“somebody to do the irradiation pro- 
cessing, somebody to supply the food, 
and somebody to buy the product.” 
Much of what suppliers decide to do 
depends on the initial reactions of con- 
sumers. While Carrot Top, a super- 
market in Northbrook, Ill, reports 
that its irradiated strawberries outsell 
nonirradiated ones, some experts like 
Olson forecast less enthusiasm for 
poultry. 

Other meats—beef, lamb, pork—as 
well as seafood and eggs likely remain 
still years away from irradiation en 
masse. Currently, the FDA is evaluat- 
ing two petitions that propose to in- 
clude seafood as safe for irradiation. 
Meanwhile, the American Meat 
Institute is spending $200,000 to 
study the effects of irradiation on five 
bacteria commonly linked with beef 
products, including E. coli 0157:H7, 
the deadly strain that plagued the 
Pacific Northwest a year ago. In the 
future, the institute may use the data 
to petition the FDA for the approval of 
irradiated beef. 

Ultimately, the real gain of food 
irradiation may come when it is used 
in concert with other techniques. 
Thayer plans to explore modified-at- 
mosphere packaging; irradiated meat 
products stored in nitrogen or carbon 
dioxide gas might remain fresh for 
long periods of time. Olson envisions 
food products that are exposed to low 
doses of irradiation to destroy some 
organisms, heated slightly to destroy 
others, and chilled to kill yet more. 
Such steps should bring products that 
blend the best of taste, safety, and 
storage capacity. H5 


TT 2 | 
$30 million refrigerator 
[Continued from page 67] 
oils before they settled on a better 
formulation. 

In early August 1992, Anderson 
met with company executives to out- 
line his options and finalize 
Whirlpool’s bid. A debate raged over 
vacuum panels. Such panels—which 
look like gigantic flattened versions of 
those vacuum-packed coffee packages 
—are essentially plastic pouches 
filled with powder and then emptied 
of air. They insulate three times bet- 
ter than foam, but also cost much 
more. After what felt like days of dis- 
cussion, the bigwigs finally agreed to 
go this route—but not until 1995. 

Over the next seven weeks, Ander- 
son and his team raced to produce 
their preliminary bid. In October, 
they mailed a "4-inch-thick docu- 
ment crammed with technical de- 
scriptions, efficiency calculations, 
and sales projections to the contest 
coordinators. Then they waited. 


'hen Whirlpool and Frigidaire 
Wr declared finalists in ear- 

ly December 1992, Anderson 
and Ho were both surprised and 
pleased. Surprised, because General 
Electric—the largest refrigerator 
manufacturer—didn't make the cut. 
Pleased, because competitor Frigi- 
daire did. They knew that Frigidaire 
had been struggling to bolster the en- 
ergy efficiency of its appliances; more- 
over, Whirlpool maintained a bigger 
share of the market, a factor that 
would help Whirlpool rack up points. 
“At that point, I was 95 percent sure 
we would win," Anderson says. 

That was if they avoided foul-ups. 
To prevent these, Anderson’s team 
immediately kicked into high gear. 
By Christmas, various plants had 
started producing parts for the re- 
quired prototype; by the following 
March, the first prototype was 
ready. After some last-minute trou- 
bleshooting, they delivered 12 work- 
ing devices to the judges on April 
24—a full week before the deadline. 

Two months later, in a packed 
Marriott conference room in Boston, 
contest chairman Ray Farhang de- 
creed Whirlpool the champion. A 
cluster of Whirlpool employees 
cheered as their company name was 
announced. In the evening, everyone 
celebrated at a bash thrown by the 
utilities. 

Anderson let off steam in a differ- 
ent way. Slipping away from the 
spotlight during a break in the fes- 
tivities, he went to drink beers with 
an old friend who lived nearby. “It 
was nice,” he says, “to spend time 
with someone who hadn’t even heard 
of the contest.” РЕ 
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GET RID OF YOUR GUTTERS! 


THEY CLOG, LEAK, FREEZE, RUST AND ROT. 
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Cross-train with an Award Winner. 


NordicTrack's Aerobic 
Cross-Trainer" exerciser is such 
a revolutionary new machine that 
it won Popular Science Magazine's 
"Best Of What's New" award. 


NordicTrack's Aerobic Cross- 
Trainer gives you a cross-country 
skier, stepper and treadmill in one 
machine. So you can get the benefits of 
cross-training — like preventing 
exercise boredom, 
minimizing overuse 


nomm 


ing fitness levels, 
in the comfort and 
convenience of 
your own home. 


FREE Video and Brochure 


Discover the fun, 
easy way to cross-train. | j 
Call NordicTrack today. | Call 1-800-441-7836 Ext. 7x644 | 


write: NordicTrack, Dept. 7XóA4, 104 Peavey Road, Chaska, MN 55318 | 


| j ЧЫ Please send me a FREE brochure | 
ordicira ck О Also a FREE VHS videotape 

| _ IM ACML Company i Name — . Phone J | 
30-day in-home trial! pore 

©1994 NordicTrack, Inc., А CML Company * Al rights reserved. PM State Zip - | 


POPULAR SCIENCE JANUARY 1994 • 87 


The end of school? 


[Continued from page 71] 


gage players in problem-solving and 
decision-making activities that mir- 
ror real-life encounters. 

"Video games are teaching chil- 
dren what computers are beginning 
to teach adults," says Seymour Pa- 
pert, “that some forms of learning 
are immensely compelling and re- 
warding, even though they require 
the mastery of complex information 
and techniques." 

“Children learn best from experi- 
ence," says Chris Dede, director of 
the Center for Interactive Education- 
al Technology at George Mason Uni- 
versity in Fairfax, Va. “But often in 
classrooms, children are learning by 
telling instead of doing. These 
games, on the other hand, allow chil- 
dren to learn by doing, and that is 
why this idea of reinventing schools 
to integrate this new technology into 
the classroom is so important.” 

Dede believes that virtual-world 
games could have a significant im- 
pact in education because they con- 
stitute “an immersive environment” 
that promotes concentration. “Imag- 
ine being in a ‘virtual’ physics lab 
where you can change how time 
passes or turn gravity on and off. You 
would learn from the experience and 
remember it better.” 


sented by one of the newest and 

most innovative technologies 
—the MUSEs. The acronym stands 
for “multiuser simulated environ- 
ments,” text-based artificial worlds 
that exist on Internet, a nexus of 
6,000 computer networks used by 
millions of people, linked together by 
telephone, cable, and satellite. 

Barry Kort is a consulting scientist 
at the Educational Research Division 
of BBN Labs in Cambridge, Mas- 
sachusetts. Previously a designer of 
telephone networks for Bell Labs and 
of the communications infrastruc- 
ture for NASA's space station, he is 
the founding director of MicroMUSE, 
based at a powerful mainframe com- 
puter in MIT’s artificial-intelligence 
laboratory. It is the first of the half- 
' dozen or so MUSEs at other sites run 
by and for serious-minded educators. 

The MUSEs are the offspring of 
MUDs—*multiuser dungeons"—the 
first of which was an electronic ver- 
sion of the notorious Dungeons and 
Dragons game. Ап enterprising 
British post-grad put it on Internet 
in 1981, and many MUDSs arose, 
arousing slavish devotion among col- 
lege students. MUDs have become so 
popular and so time-consuming that 
Amherst College's computer network 


Te kind of learning is well repre- 
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has been declared off-limits to these 
games. | 

When Kort became aware of 
MUDs, he realized that they could be 
modified so as to be used by children 
as young as eight, with powerful and 
positive social and educational effect. 
The three-year-old MicroMUSE, he 
says, “features explorations, adven- 
tures, and puzzles with an engaging 
mix of social, cultural, and educa- 
tional content.” 

As in other virtual-world games, 
participants, or players, choose a 
name they fancy. (Kort’s nom de 
MUSE happens to be “Moulton.”) A 
player who logs on to MicroMUSE is 
first shuttled to the Transport Re- 
ceiving Station of Cyberion City, a 
spinning, orbital cylinder that is “the 
largest space city in the solar sys- 
tem." Dozens of players can log on at 
a time; there are more than 1,500 
registered users of Cyberion City 
from this country and abroad. Play- 
ers can build things and furnish 
rooms within the simulated space 
station by writing simple commands 
describing the attributes of the ob- 
jects—for example, chairs that spin 
when someone sits down. 

"We give people the freedom to 
build a hundred objects of any kind 
they want" says Kort. If they want to 
go beyond that, they are asked to cre- 
ate something of value to the whole 
community. Players are free to roam 
at will, sampling all the delights of 
this modern version of Kubla Khan's 
pleasure dome, and joining, if they 
wish, with other players on their 
rounds. 

Cyberion City has many public ar- 
eas, all created by players, including 
a science center, university, shopping 
mall, entertainment center, rain for- 
est, and planetarium. The Micro- 
MUSE Science Center contains an 
exploratorium and a Mathematica 
Exhibit, with interactive activities 
drawn from science museums around 
the country. 

The Mathematica exhibit features 
"Professor Griffin's Logic Quest," a 
series of logic puzzles based on Ray- 
mond Smullyan’s classic Knights and 
Knaves mind-benders. (Knights can 
tell no lies; knaves can never tell the 
truth.) The Science Center has a 
Mission to Mars, enabling children 


to explore features of the Red Planet 


that are described with meticulous 
accuracy. Budding spacefarers can 
launch into the solar system without 
fear; all the trajectories are worked 
out using Newtonian mechanics. 
There is a sailing cruise to the Virgin 
Islands that duplicates the real-life 


adventure of the player who experi- 
enced, and then recreated, them in 
Cyberion City. There is a game based 
on the Land of Oz, recreated by an 
eight-year-old who accesses Micro- 
MUSE from Massachusetts. 

Kort tells many stories that illus- 
trate the educational power of an in- 
teractive tool like MicroMUSE. One 
anecdote involves his friend and as- 
sociate Hal Abelson, one of the chief 
scientists at MIT's artificial-intelli- 
gence laboratory. “This happened 
just before we brought MicroMUSE 
from its original site in California to 
MIT." Kort says. *Hal's daughter 
Amanda was 14 and, much to his 
chagrin, had shown very little inter- 
est in computers. Well, she and her 
friends discovered an early version of 
MicroMUSE. They became captivat- 
ed by it, spent a lot of time on line, 
and began to learn a lot of computer 
lore. Hal became aware of this, but 
at that time was unaware of my in- 
volvement. 

“Опе day he came over for lunch at 
BBN and started describing this in- 
teresting stuff his daughter was 
caught up in. I said 'Hal, are you 
talking about MicroMUSE? ‘You 
know about that? he said. 'Hal, I 
replied, ‘I’m Moulton.’ 

"There's even more to the story. 
Amanda Abelson and Hal have now 
written a book that was released 
about a year ago. The name of the 
book is LOGO for the Mac. Amanda’s 
credit says she now runs a MUD, so 
she went from having no interest in 
computers to coauthoring a book on 
computer language and running her 


own simulation on Internet.” 
D: of a player named Calvin, 

a nine-year-old from Boulder, 
Colorado. After spending his sum- 
mer vacation in Yellowstone Park, 
Calvin created a 24th-century ver- 
sion of this national park for Cyberion 
City, complete with a moose and a 
spouting Old Faithful. 

"The only trouble with Calvin's 
park was his spelling," Kort says. “It 
was terrible. We wouldn't let him 
open up Yellowstone to the public un- 
til he had fixed up the spelling of his 
descriptions, but he was very resis- 
tant. Finally, the need to have his 
creation visited by other players 
grew so strong that he applied him- 
self and learned how to spell. After- 
ward, when his father asked Calvin 
what he'd learned from MicroMUSE, 
he said ‘spelling.’ And when Calvin 
entered the Colorado State Spelling 
Bee that semester, he won it!" 


erhaps even more striking is the 


The Thinking Person's Gift Guide 


The Rainbow Light 


$59.95 ($6.00 shipping) - 441904 - Everyone delights at the 
wonder of this magical Rainbow Light. It can beautify a room or 
provide sleeping comfort for children and adults. This compact 
lamp (4" x 4A" x 3 i 
1/2") fits practically 
anywhere and can 
project a rainbow up 
to 30 ft. long. Won- 
derful applications 
for home, business, 
classroom or any 
special display you 
create. 


Starship Earth!" 


$325.00 ($20.00 shipping) - #1905 - 
"Starship Earth™ is a ‘personal planetari- 
um', and the very best celestial globe we 


know.", Astronomical Society of the Pacific. This impressive trans- 


parent sixteen-inch diameter outer sphere details over 1,100 
stars. They're all accurately silk-screened on the sphere's inner 

| surface for long- lasting protection. Stars are identified by name, 
Greek letter designation, 
brightness from first to fifth 
magnitude, and distance 

| from Earth in light years. 
There is an easy three-step 
setting process that allows 
you to reproduce Earth, 
sun, and star movements 
for any time, date, and loca- 
tion in the world. This strik- 
З ing piece is handcrafted of 
"M museum-quality acrylic and 
- _ rests atop a sculptured 

^" acrylic desk stand. Includes 
an instruction booklet with activity section written by international- 
ly renowned astronomy expert George Lovi. You will also receive a 
Certificate of Authenticity signed and dated by the craftsmen who 
hand fashioned your spectacular model. This item makes a stun- 
ning addition to any home or office. 


The Stars Above™ 
$119.00 ($9.00 shipping) - #1906 - This handcrafted piece pro- 
vides an ideal way to learn 
more about the heavens. It 
accurately details all constella- 
tion patterns, complete with 
constellation and principal star | 
names. You'll discover the | 
paths of the planets, the Milky 
Way, and many star locations 
— any time of day or night, 
any night of the year. This four- 
teen inch diameter working 
model includes a booklet to 
help you explore the sky, a 
wax pencil for celestial chart- 
ing, and a clear base. This 
piece lights from the back 
and is powered by a concealed nine-volt battery. 


Random House™ Electronic 


Encyclopedia 
5299.00 $3400 

($6. OO shipping) - #5010 
»10 megabytes of instantly 

accessible information on 

20,000 subjects with a 

6,000-year span. 

^A table of contents divides — 1 

the information into categories 

(music, science, geography, law, 

religion, sports, leisure, & arts). 
ВК RAM memory note pad for personal notes, — # `5, 

shopping lists, etc. 

» Bookmarks /Calendar/Alarm/Calculator/Clock are 

built-in features. 

›8 line 320 character display 

»Dimensions 3.4" X 6.1" X 0.9" and weighs 10 ounces 
'Powered by 4 AAA batteries (not included) 


| Pulsar? Chronograph 

B 5250.00 ($6.00 shipping) - #7017 - Part of the 
29» exciting TechGear™ line from Pulsar, this is the 

f Tl. world's first analog chronograph which measures 
$ ) Ў racing lap times, fastest lap and lap time differ- 

Y ences. The multi-display analog chronograph mea- 
e sures split, accumulated elapsed and lap time. 
EU Other features include a stop watch, 24 hour time 

| indicator, two way rotating elapsed time bezel, 

| month/date calendar that automatically adjusts at 
month end, water resistant to 50 meters (165 feet). 


Warbirds Weather Station 


$109.95 ($7.00 shipping) - #1825 - A collection of today's 
hottest aircraft (F-14, 
15, 16, 111, FA-18, A- 
10, AH-64) etched into 
lacquered solid brass 
and mounted on solid 
American black walnut 
panel. Instruments 
have solid brass 
bezels: barometer, E 
thermometer, humidity | | 
gauge. Comes with 
full instructions and 
one year warranty. 
Dimensions are 

10 1/2" X 13”. 


and ask for Dept. 6AFG 
or write 

TMM by Mail, Dept. 6AFG 
550 Lisbon St. 

Lewiston, ME 04240 


We accept MasterCard, Visa, American Express and Discover, or send a check or 
money order. Residents of CA, CO, DC, FL, GA, MA, MO, RI, NY and VT must 
include applicable sales tax. Canadian customers must include an additional 
$5.00 per order. Customer satisfaction is guaranteed. We offer express delivery 
for an additional $10.00 per order. All checks and money orders must be in U.S. 
dollars drawn on a U.S. bank. 


Booklets, catalogs, and folders listed below provide reliable informa- 
tion, illustrations, and specifications to help you in planning the pur- 
chase of a variety of products or services offered by these dependable 


Product Information 


companies. The convenient order form will save you time and postage. 
Orders will not be processed unless accompanied by the $1 handling 
fee. For your safety, please do not send cash. 


0101 Woodstripper Many traditional 
strippers contain dangerous or flammable 
chemicals. Woodfinisher's Pride is non- 
poisonous, nonflammable, and will remove 
several layers of coating in 30 minutes. To 
get the facts on this unique new product, 
call 1-800-45PRIDE. Free brochure 


0102 Andersen Window & Patio Door 
Fact Book This brochure has ideas for 
creating distinctive light-filled environments 
using feature windows, patio doors, and 
roof windows. Call 1-800-426-4261. Free 


0103 Stereo Equipment Cambridge 
Soundworks' catalog has specials on 
systems and components from Philips, Pio- 
neer, Denon, and Cambridge Soundworks, 
including complete Dolby Surround 
systems starting at only $999. Free 


0104 Hobbyist Catalog Edmund Scientific's 
128-page catalog contains more than 5,000 
proqucts for the budding scientist, student, 
and educator—featuring microscopes, 
telescopes, weather instruments, high-tech 
science toys, plus many items designed for 
science-fair projects. Free 


0105 Colorado Tourism Board Ski Col- 
orado. See for yourself why Colorado is 
considered the best there is. For your free 
Colorado Vacation Kit, call 1-800-COLORADO 
extension 417. 


0106 Weather Stations Davis Instruments 
manufactures the world's smallest, most 
affordable weather stations. Different 
models measure wind chill, speed, 
direction, and more. Free 


0107 Mowers Color brochures describe the 
full line of Snapper walk mowers, riders, 
and tractors. Featured are the new Snapper 
Jet Vac bagging mowers, revolutionary 
Ninja mulching products, and the most 
complete lineup of riders and tractors. Free 


ADVERTISEMENT 


0108 Window Ideas A brochure from 
Marvin Windows illustrates how window 
sizes and styles can improve your home's 
appearance. Energy and maintenance 
information is included. Free 


0109 Minn Kota 4-Wheel Drive trolling 
motor catalog details models from 24 
pounds thrust to 4 horsepower. Transom 
and bow models are available with hand, 
cable and power steering. Free 


0110 How-To-Booklets Klean Strip, which 
sells more paint removers, solvents, and 
paint thinner than any other brand in Amer- 
ica, offers five free do-it-yourself booklets 
on hazardous household waste disposal, 
paint stripping, protecting, refinishing, and 
more. Call 1-800-235-3546. Free 


0111 Tents Eureka's large family tents fea- 
ture StormShield Cloth, designed for heavy 
use and extended camping. It's resistant to 
UV rays, acid rain, and mildew. The catalog 
has a full line of Eureka tents. Free 


0112 Control Water Weeds The Water- 
Weeder TM Harvester works just like a 
hedge trimmer under water. It cuts a four- 
foot swath and can be operated from a 
boat, dock, or shoreline. It's perfect for 
waterfront property owners, fishermen, or 
boaters. Free brochure 


0113 The Woodworkers' Store The 1992- 
93 catalog with more than 150 new items 
features 100 full-color pages of domestic 
and exotic hard woods, veneers, wood 
parts, specialty hardware, kitchen acces- 
sories, finishing supplies, tools, books, and 
plans. Satisfaction is guaranteed. $2.00 


0114 Woodfinishing Tips Minwax offers a 
30-page booklet with time-saving tips and 
easy how-to instruction. It includes details on 
beautifying and protecting new wood, plus 
restoration techniques for old wood. Free. 


0115 Tufoil Oil Additive. It's slipperier than 
Teflon. So unique, it's patented. Next time 
you change your oil, change it into a 
patented engine treatment. Enjoy fast 
starts, smooth operation, better accelera- 
tion, and longer engine life. Lubrication is 
our business. Call 1-800-922-0075. Free 
brochure 


0116 Doors and Windows Send for 
Peachtree's new 24-page brochure. The 
full-color piece details Peachtree's full line 
of entry door systems, windows, and patio 
doors. All Peachtree products are guaran- 
teed for as long as you own them. Free 


0117 Gutter Alternative A two-color 
brochure from Rainhandler provides infor- 
mation on its patented alternative to gutters. 
It gently disperses the rain from the roof of 
your house. There are no downspouts, no 
clogging, no cleaning, and no trenching. It’s 
made of rugged aluminum that is virtually 
invisible on your home. Free 


0118 Dome Homes Since 1969 Timberline 
Geodesics has been providing affordable 
easy-to-assemble dome homes all over the 
world. Mail in the coupon below or call 1- 
800-DOME-HOME for a brochure, “The 
Why, Which, What and How of Geodesic 
Domes From Timberline Geodesics.” Free 


0119 Honeywell TotalHome The Honeywell 
TotalHome Automation System provides 
homeowners with a more comfortable, 
secure, simplified, and energy-efficient living 
environment. The System integrates control 
of security and fire systems, temperature, 
lighting and appliances into a single, easy- 
to-operate panel. Free brochure 


0120 Acuvue Disposable Contact Lenses 
The first lens you never have to clean may 
just be the most comfortable lens you've 
ever worn. For a trial pair certificate call 
1-800-652-5353 extension 25. Free 
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It's time that someone designed a bike that's made for 


| ire from comfort and for fitness! 
| always wear a helmet If you're one of the thousands of Americans who used to 
while biking. enjoy the healthful benefits of biking but stopped because 


fancy gears, constant brake adjustments and a hunched- 
over position just didn’t cut it for you, then discover the 
NordicBike. It took NordicTrack to totally redesign the 
basic bicycle with you in mind. Biking has long been 
considered a healthful, fun way to exercise. Now you can 
own a comfortable fun-riding bike that helps you burn 
calories, reduce stress and increase your energy. 


Our design started with your comfort in mind! 
The first thing you'll notice is the NordicBike heads-up 
frame. We designed it that way for comfort and viewing 
safety. And only NordicBike offers two forms of shock 
l absorption in the seat. A dual-spring coil suspension — 
| combined with a Lycra-covered gel cap on a wider saddle 
— for state-of-the-art comfort. 


гй і 


Other design features you'll find only on NordicBike! 
* Patented Radial Gearing System gives you nine speeds 
but takes the complexity out of shifting and riding. 
Change gears with one press of a button. And for safer 
starts, you can even downshift while standing still! 


FOR A 30- DAY HOME 
TRIAL OR FREE VIDEO 


The great body benefits of biking: 
. You can lose weight. 


2. You can generate new energy and stamina. 


AND BROCHURE CALL 
You can overcome stress and tension. 


| 
2 

1-800-441-75 09 4. You can develop muscle tone as you melt fat. 
5 


EXT. 1Y8A4 . You can look better, feel great. 


^ 


Shoppe hov 
| 
A selection of products and services for POPULAR SCIENCE readers 


are available directly by mail. Enjoy the fun and convenience of mail 
order shopping. Please order directly from the advertiser. For 


WATTHOUR 
METERS 


"alculate your cost of electricity for 
n appliance, branch circuit, garage, m^ 

tc. Compare energy efficiencies or use for eor: 
"ier For information, meters list, and prices, send 
1.00 to: 


FREE CATALOG! 


JERROLD HAMLIN OAK 


e Orders From Stock Shipped Immediately! 


PACIFIC CABLE CO. 


73251 Reseda, Dept.1482 
For catal 


INC. 


.. Arcman Corporation 
807A Center St., Throop, PA 18512 


HYDRO 
SURVEILLANCE 


& COUNTERSURVEILLANCE Electronic Devices ic a н 
Use excavating, clearing, 
| Bugging/Phone Tapping Detectors * Caller IDs • Covert Video 
* Phone Scramblers * Voice Changers • Shotgun Mics =e gardening, § 


Vehicle Tracking * Transmitter Kits • Locksmithing • AND MORE! 


NEW! 


Telephone 


Disguise Video 
Recording Systems 


Cameras 


| | YES — I want more information about NordicBike. 
NAME 

STREET 

CITY 

PHONE ( | ——————— 
Send to: NordicTrack, Dept. 1Y8A4, 104 Peavey Road, Chaska, MN 55318-2355 


1-800-345-8927 
ETC. 


CABLE TV DESCRAMBLERS 


• Special Dealer Prices! + Compare Our Low Retail Prices! 


* Guaranteed Warranties & Prices! © All Major Credit Cards 


‘Reseda, CA 91335 
Dg, orders & information 1-800-345-8927 


IVIAGNATRAC.1 


No Belts...All-Hydraulic Drive! I 


others for Extra CASH! i 


* Patented Rim Band Braking System gives you 
three times the braking power with less effort than 
ordinary front and rear hand brakes. Braking power 
actually remains in wet weather! 

* Virtually maintenance-free design means no more 
annual tune-ups, worn-out brakes or temperamental gear 
systems to worry about. Our revolutionary gearing system 
alone eliminates over 100 parts and 11 critical adjustments! 
* Year-round biking with fitness stand so you won't have 
to compete with the weather. 


Try NordicTrack's NordicBike for 30 days 
without risk! 
Rediscover the joys of biking with NordicTrack's 
NordicBike — the first bike designed with you in mind! 


NordicTrack's 3-Point Satisfaction Guarantee 
Protects Your Investment! 


1. 30-day test ride. 
2. Toll-free Customer Service Hotline. 


3. Two-year limited warranty. 


Blan rie Riv Е 
BW ith И Чы? Bes И PR y um 


Best of all, it’s from Nordic rack 


STATE ZIP 


©1994 NordicTrack, Inc., A CML Company * All rights reserved. 


advertising rates for this section, write or call Diane Pahl, Direct 
Response Manager, POPULAR SCIENCE, 1000 Town Center, Suite 
1830, Southfield, MI 48075; (313) 350-3800; fax # (313) 350-3557. 


| 486/66 32Bit VES 
57/999 


Only 
486DX2-55MHz Intel 
Full-Tower case 230w 
&mb RAM 
TEAC 5.25" & 3,5" FD 

më 


* 
- 


ORDER: 1-800-23% 4453 


EOE) Ss. fefto. ИГИ (ПЫ! inu кє TEL:(818)727-9054  FAX:(818)727-9064 
| Р.0. Box 337, Buffalo, NY 14226 (715) 691-3476 : ® Technical Manual - $8.50 I 21820 Nordhol! #А, Ci oth, СА 91311 
= 2 STRUCK-KIT • Вох 307 + Dept: Р4 Д Bason Computer Systems, Inc. 


FREE CATALOG! 


JERROLD HAMLIN OAK 


f = thousands of fascinating objects are yours using large affordable 
telescope operations manual. See it now! 


SEE THE MAGIC OF THE UNIVERSE! - 
a 0 иш. B' telescope complete only $275! “Best Buy" 
in agazine Dec. TBST! Sue upto 1751 Ask für ee 
COULTER OPTICAL, INC. PO. Box K, Dept. PS. 
Idyllwild, СА 92549 Phone (909) 659-4621 


4 eer colorful nebulae, the solar system and 
I that inc includes a telescope tester and an Odyssey 
"Optimum Optics At Minimum Cost Since 1967" 


"Prices! е С ° Аена 1o & Warranties! d» 
e Orders Shipped Immediately! VISA/MC OK! 
ion Paradise RG Fs De CABLE Марна INC. 


аз as, NV 89 
Mu 


CEDARBURG, WISCONSIN 53012 
иш шш шш 


1-800-648-7938 
ЕТС 


CABLE IV DESCRAMBLERS 


SINGERS! vochis: 

| 

Unlimited Backgrounds" | 
From Standard Records & CD's with the 
Thompson Vocal Eliminator™ Call for Free 5 
Catalog & Demo Record. 

Phone: (404)482-4189 Ext 60 „| 

Singer's Supply, Dept PS-1 


7986 Hightower Tr Tran 
Lithonia, GA 


Singer's Supply - We Have A thing & Е 


. [Booster Fan 
Arx Moves air at 215 CFM to 
t rooms that are hard to 

B 


heat or cool. Easy to 
Barrel Stove Kit 


install. 6" duct or larger. 
Takes less power than a 
Cast iron kit converts 


3O watt bulb. 120 V AC. 
Items 18001 


wood- burning heater. 
Includes door, legs, 
collar. Items 16160 


ъс ү Hill 


i і з = Y 4000 ontinuous 


Watt Generator 
|| BHP Tecumseh engine 
has cast iron sleeve. 
Items 16425 


| Portable Halogen 

i Work Light 

Delivers 500 watt. 
Illumination! Plugs into 
ordinary 115V AC 
housepower. 
„| items 16095 | 


Muffin Fan 
2-pole, sleeve bearing 
motor. Draws .25 Amp. 
Measures about 4-3/4" 

sq. x 1-1/2" deep.115V, 
60 Hz. — 


12 Ton Hydraulic 
Pipe Bender | 
Unt Mene Price! Bend AT 
all types of pipe from P si 
1/2" to 2" in diameter. с | 
lteam#14420 


дё 
pe 
were 
aa 
a 
-— 


1500 PSI Electric 

Pressure Washer 

115 V, 12 HP. 2.2 GPM. 
14.9 surge Amps. 

Иет# 157182 _ 


Leatherman | 
Tool 

12 Tools in one. 
Includes leather case. 
= ltem#19915 


We Carry Replacement Snowblower Engines! 


MP 


Shipping and handling not included. 


a Name 
Į Address. 
i City 


State 


Key #35944 SEND TO: NORTHERN, 
Р.О. Box 1219, Burnsville, MN 55337-0218 


"E 


TC o MOERS 


= 


ENIVIROLET. 


| Composting Toilet Systems . 


Advanced Waterless & Low Water Models 


| The environmental, sanitary, odor-free answer for cottages, 


cabins, homes & industry. Call for free information 


SANCOR™ 


140-30 Milner Аме, Scarborough, Ontario, Canada М15 ЗАЗ 


1-800-387-5126 


CANADA1-800-387-5245 


MILL - LATHE - DRILL. K 


The Original Home Machine Shop 
Designed in USA by Shoptask 


3 Versions to Choose 
CNC Capability 
3 Axis Power 
Feed Available 
12 Month 
Warranty 
100% Parts 
Supply 
All Tooling | 
Available | 


17" Swing 
1 x 18 Mill Table 


my 


FREE BROCHURE 


1-800-343-5775 

DEMAND THE BEST | 

SHOPTASK P.O. BOX 591, MONTESANO, WA 98563 
SINCE 1981 


The DR@ POWERWAGON™ hauls HUGE LOADS 
more easily than you ever dreamed possible!| 
 4-speed transaxle with BIG POWER-DRIVEN WHEELS 
mounted under the bed. The heavier the load, the} 

better the traction! * Goes fast or slow... 
over rough or smooth terrain... up hill or 
down, • POWER REVERSE: D 
bed makes it EASY TO UNLOA 
gravel, soil, firewood and rocks. 


tional Pull-Behind Sulky. 
М ка" ы e EL C START available. 
WADE N THE USA TOLL FREE |-800-446-%746 


Please тпай thisc coupon n toda y for FREE DETAILS 
‘including prices, models, a ifications of the 
! Revolutionary DRO POWERW GON™, Ё 
Мате Š 
| ! Address Я 
T City Sab £P — | 


To: COUNTRY HOME PRODUCTSS, 38401N | 
tB Box 89, , Ferry Road, C Charlotte, VT 05445 


l mmm 2 
Bargain Books 
‘Save up to 80% on publishers’ overstocks 
remainders. Thousands of books, fro 
esterday's best sellers to rarely seen titles 
cience, Do-It-Yourself, Photography, His 


tory, Biog graphy, Fiction—over 40 subjec 
areas. Wei ite for FREE CATALOG. 


Н» Вох 15-920, ا‎ CT 06031 
шш "n M M NM WW UM 3 —)| umm ШЕШШ 


He's making a 
concrete flower pot... 

| and so can YOU! 

Make and sell your own 
ornamental concrete items. 
Order your book about 425 
aluminum molds, prices and B k 
production trade secrets from the оо | 
world's largest mold manufacturer. Only $1 J 


CONCRETE MACHINERY CO., INC. 
_P.O. Box S99, Hickory, NC 28603 


! GeoDomes Home Kits 


e Soaring ceilings, super energy efficiency and 
g heavenly serenity—all at down to earth prices. 
Ej *GeoDomes precut, color coded home kits can 
Е bebuiltbyanyone.ePackagesrange x 
I from 1,100-6,700 sq. ft, 1& 2 — A 
Поогѕ + basements. e Send today £E 
g for GeoDomes 124 page 
g Home Planning Guide. 
Bl 100% Guaranteed. 
[һин ша ис аш инш ш шш шш | 
Ш PLEASE RUSH ME... “4 
ll D GeoDomes Home 
Planning Guide..$15.00 Name 
O GeoDomes Assembly Address — 
Munual...$20.00 City/State/Zip 


Mail to: GeoDomes WoodWorks™ 


Ш 4876 Indiana, Rm А-1, Riverside. СА 92506 (Ph. 909-787-8800 


Шш иш иш эш ш иш пп иш ыш тш шп иш шш шш шш иш шн ша жиш йш юз ши иш иш 
$1593. 19894 GeoDomes WoodWarka™ | 
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Set up complete foundry! Build a low-cost, = 
temp mace! Melt aluminum, brass, iron, more 
| Pour ingots, machine parts! Discover complete 
| plans, how-to, & secrets! Highest quality how-tc 


Blacksmithing andforging manuals, books, pia 
projects, and much more! Write for a catalog! | 


Build a metal cutting lathe, shaper, milling ma 
chine, sheet metal brake, bandsaw, more! Lear 
to restore machine tools, spin metal, more! Builg 
one-lung gas engines, Stirling & steam engines 
more! Build toois, shop accessories, more! Buil 
a complete metalworking shop! Low-cost! Write 


BIG CATALOG 


Send $1.00 for your persone 
copy of our giant metal workin 
J catalog! Learn skills you neve 

thought possible. Hundreds q 
guaranteed quality books! You’ 
be amazed! Write TODAY! 


Lindsay Publication 
| Box 12-ЕТВ, Bradley IL 6091: 


3 Send a Metal Working Books Catalog! 
$1.00 is enclosed! 


Mame 


| Street ______ 


ү State- 


ши um ши 


The Quality Alternative 


To = Cost Boats 


"ER EDS Boat 


Its * 15 HP 


| ог тоге = — 

for a boat? Our Sea Eagle Naan inflatable 
boat doesn't need a trailer, goes safely over 
20 mph and costs far less to buy or use. 


Call or write for FREE BROCHURE: 
1-800-852-0925 SAM-SPM ESI 
ROLE >- 


200 Wilson Street, Dept. PS 14B 
Port Jefferson Station, NY 11776 


YOU'LL LOVE the ет лт гу, 
DR? TRIMMER ON WHEELS! 
TRIMS far easier than hand-held trimmers fff TIA 
because the wheels carry the weight. EH 
MOWS whole lawns, waist-high grass 
and weeds, even rough, rocky areas that 
would destroy any ordinary steel-bladed — ^ 
mower! Takes the place of BOTH your ~ 
hand-held trimmer and your mower. A j 
delight for anyone to use! Call or write | | 
for FREE INFORMATION, —-— | 
prices of Manual and Electric- , 
Starting Models and "Off- | 
Season" m now in effect. 


{a Ho 8746 Be 
OUNTRY HOME PRODUCT Se 
Dept, 38401, Box 89 Ferry Road, Charlotte VT 05445 


_ GET 
CONTROL: 


CABLE TV DESCRAMBLERS 
AND CONVERTERS 


Gain complete control of your TV, and | 
save money on monthly rental charges by 
owning your cable equipment! 


TOP BRANDS AVAILABLE 
Everquest e Panasonic * Jerrold ¢ Zenith • 
Pioneer e Scientific Atlanta e Tocom • 
and many more! 
SATISFACTION GUARANTEED! 
Quantity Available 
Orders can be placed 24 hours a day 
7 days a week! 

Same day shipment if order placed 
before 5 pm EST M-F 


Call Toll-Free 


1-{ 800-775- 0444 


MC, Visa and COD. 


T.C. ` ELECTRONICS 


Special Note: Decoders and Descramblers must not be 
used without authorization һу vour local cable operator. 
sorry, no Tennessee sales. 


=. \°11'S" long | 
" zz 


©1994 СНР, Inc 


THE BEST „зы 


OAK 


"FOB. Broomall, PA 

EASY-TO-ASSEMBLE-KITS (Metal 

Kits in stock юг immediate shipping or pick-up] 
AREHOUSE LOCATIONS IN: 

(610) 544-7100 

[909] 598-5766 

(813] 923-1479 

(713) 789-0648 

1708) 952-9010 

(203) 325-8466 


NOW! 
Broomall, PA 
Pomona, CA 
Sarasota, FL 
Houston, TX 
Chicago, IL 
Stamford, CT 


From the Leading Manufacturer 
of Spiral Stairs 


REPELS MICE, RATS, - 
SQUIRRELS, FLEAS - 


Thousands report bats, ants, anî — 
roaches, flies, and crickets gone! 
OR YOUR MONEY BACK! 


Bentley's SUPER PEST REPELLER blasts out ultrasonic 
sound that is unbearable to pests and they will do every- 
thing to avoid it but it is harmless to humans and pets. Use 
them everywhere: homes, restaurants, offices, farms, etc. 


FREE CONSULTATION 


Look at what satisfied customers have to say! 

"Have 12 cats, 1 dog and NO fleas." Binghamton, NY 
"Haven't seen one ant or spider since | plugged it into the 
wall.” Paramus, NJ 

"Al! my mice are gone." Riverside, CA 


BEWARE OF CHEAP IMITATIONS: 


Bentley's SUPER PEST REPELLER is 50 to 100 times 
more powerful than competitive units and is so effec- 

tive that it is one of only two ultrasonic pest machines 
that can be sold in Canada. (PCP act Reg #21465). 
Canada is the only country in the world that requires 
rigorous testing in the registration process. UL listed. 
EPA est. #. Dual transducers blast out ultrasonic sound 
at 148db and 32 to 62 KHZ (32,000 to 62,000 cycles a 
second). Over 3 million repellers sold. 90 day money 
back guarantee. 36 month limited warranty. 


Attractive and compact. Walnut and beige finish. Only 
2-1/2" high and 5" wide. Just plug it in. THAT'S ALL! 
Costs less than a penny a day to operate. 


©Bentleys, 735 Burnett Ave., Suite 5, San Francisco, CA 94131 


ч SPIRAL STAIRS! 


AR 


lag 


Other Diameters, floor-to-Hoor heights, and Welded Units available. Made in the U.S.A. 


Call or Write for Free Color Brochure: 
Toll Free: 800-523-7427 Ext. PS14 The Iron Shop, 
Dept PS14 , Box 547, 400 Reed Rd., Broomall, PA 19008 


Specify: Metal _ Oak 
Name 

Address 

City State 


MasterCard * Visa * Amex * Discover 


THE IRON SHOP. 


©The Iron Shop 1992 


Victorian 


|: o 


D 


Buy 3 Get 1 Free! 
CALL TOLL FREE 
1-800-348-6868 


'BENTLEY’S Dept. MA61 

! P.O. Box 31652, San Francisco, CA 94131 
One SUPER PEST REPELLER for only $39.95 plus $4.95 shipping. 
SAVE! 2 SUPER PEST REPELLERS only $74.95 plus $5.95 shipping. 
Buy 3 Get One FREE! (only $119.85 plus $6.95 shipping) 

$ endosed, СА residents add 8% sales tax. 

Credit cards OK! O Visa. C) MC. Cà Discover O Am. Express 

Exp. Date / Tel £ ( | 

Cord # 

| Name 


Address 
City 


"The Best Mattress I've Seen.. 


te үү F. Lenz 


* Unique air-cushion design 
contours to your body, 
providing superior 
back support | 
and comfort. г a " 


MP 


* Research shows Bn — O 


94% of back pain sufferers oC ii үө 
say Select Comfort gives them the back orci dca 
to Fit Your 


support they need to get a better night's sleep. Exact Need 
í | | меейвы, 


Customized Comfort -You Control The Fiemtess 


Try Risk-Free for 90 Nights 

Sleep on a Select Comfort for 90 nights. 
If you are not completely satisfied, return it 
for a full refund. 
15 Year Limited Warranty 
Discover why 96% of Select Comfort 
users recommend it to their family 
and friends 


“Тат a doctor and often come home exhausted. 
This mattress is the most comfortable I've tried.” 
Dr. Connie H., M.D., Clarksville, OH 
“For the pa time in years, we wake up without 


aches and pains and have more energy!” 
Mr. & Mrs. Dennis C., Lawrenceville, GA 


Revolutionary Air Support System 

Select Comfort's unique air support 
sleep system lets you control the feel and 
firmness of your bed— simply by pushing 
a button. Your mattress can be firmer than 
the firmest innerspring or softer than the 
softest feather bed...helping you sleep 
more comfortably, reducing back pain and 
muscle aches, and providing true support. 
Change the firmness whenever you like 
to meet your exact preference. 


Adjust Your Side Separately 

Inside the mattress are two air chambers. 
You can adjust your own side independently. 
With Select Comfort, you satisfy your own 
needs without compromise. 


Order Now or Call For Your 


FREE VIDEO 


and FREE Brochure 


1-800-831-1211 


Please send me a FREE 
C] YES! | Video & Information Packet. 
І 


ILTTTEEELPRCELLETETTE 
Select Comfort provides proper back support and 
contours to your body, distributing weight evenly. 


! Name 
Address __ 
Innerspring mattresses create pressure points - City State — Zip 
and uneven support. | Evening Phone ( ) 


Select Comfort Corp. 


9301 75th Ave. N. 
Minneapolis, MN 55428-1003 


LÊ Select Comfort Corp. 1993 Dept 211 2 1 


= | 


Waterbeds rely on displacement and can cause a 
"hammock effect," bending your spine unnaturally. 


CABLE TV 
|| DESCRAMBLER LIQUIDATION! 
FREE CATALOG! 


Hamlin Combos $44, Oak M35B $60 (min. 5), etc. 
WEST COAST ELECTRONICS 
For Information: 818-709-1758 
Catalogs & Orders: 800-628-9656 


WOOD HEAT 


WOOD FURNACES 
HEAT YOUR ENTIRE HOME 


Call 1-218-326-6786 or Write 


Charmas ter^ 


2307 C H 
GRAND RAPIDS, MN. 55744 


4 -800-553-021 9 
32-Page Full-Color Catalog $2.00 
Business Profitability Booklet $2.00 
66-Minute Demonstration Video $10.00 
Mastercard or Visa Accepted 
*Shown with optional trailer 


Wood-Mizer Products, Inc. 
8180 West 10th Street Dept. E72 


Indianapolis, IN 46214-2400 


Pre-cut dome home kits in a variety of floor plans up 

to 3,000 sq. ft. Complete kits start as low as $6,120. 

Attractive, easy-to-assemble, energy-efficient. $12 for 
„ new 100-page catalog package. Color video 58 more. 


Æ TIMBERLINE GEODESICS 


| 2015 Blake St., Berkeley, CA 94704 1-800-DOME-HOME 


| > ОУ ш 
Є SALE! 


— on cable rental fees! 


CABLE TV 


DESCRAMBLERS 
WE LL BEAT ANY PRICE 


JERROLD -TOCOM- ZENITH-HAMLIN 
OAK-PIONEER -SCIENTIFIC ATLANTA 
e 24 HOUR SHIPMENTS! 

• 30 DAY MONEY BACK GUARANTEE! 


* QUANTITY DISCOUNTS! | 


MASTER CARD / AMEX / VISA / C.0.D 


Have make and model number of 
equipment used in your area ready. 


CALL TOLL-FREE 


1-800-284-8432 


CABLE WAREHOUSE 


10117 West Oakland Park Blvd., Suite 315, Sunrise, FL 33351 


NO FLORIDA SALES 
Anyone implying theft of service 
will be denied assistance. 


MEMBER 


Automate 
Your Home 


Over 300 Hard огоз Home Control Products 
_ МУ Do-it-Yourself - No Rewiring 
\ Low Prices - Money Back Guarantee 
awe  Catalog/Questions 714-708-0610 
LEARN ABOUT HOME AU TOMATION! 
How to Automate Your Home (140 
appn es ng Home Automation (182 pgs. | xis 95 


ume Applicaliong Manca 59 
dd 54.95 prn te ender ical. (Catalog mcl Lords) 


Orders Only 800-SMART- HOME (800. -T62 7848). | 
VIBA, Mastercard, 


Home Automation Systems. Inc 
151 Kalmus DOr., Suite MB Det P1. Costa Mesa, CA32625 


FoR 26 еАбү 
WAYS Xo N€Lp 
SAve THe 
еАеїн CALL 


(-800-t99- 099 7. 


ROLD, SCIENTIFIC ATLANTA, ZENITH, ТОСОМ, PIONEER, HAMLIN, ETC. 


T FX ШЫ O вы ГА са 


* ONE YEAR WARRANTY ON ALL 
PRODUCTS IN WRITING! 


1-800 1228-7404 


Ж Buy 2 SAVE 10% ON SECOND 
UNIT. 


Ж EASY TO INSTALL INSTRUCTION 
BOOK WITH EVERY ORDER. 


ТКА _ 
ELECTRONICS * FRIENDLY, courteous 


SERVICE. 


ELECTRONICS 
WE GUARANTEE YOUR COMPLETE SATISFACTION WITH A و‎ EINE ی ف‎ Pri, TN- MATS 
30-DAY No-RISK TRIAL PERIOD. 


FOR А FREE CATALOG OR QUESTIONS CALL: 
7914 W. Dodge Rd. 4334, Omaha, NE 68114 


PROTECTION FOR: 
STARTING AT Cars, Trucks, RV's, 


P s 199 Boats, Docks, lli 
Motorcycles, Hot 
Tubs, Pools, Paintbooth, Concrete, 
Workshops, Gov't and Industrial gi 

К Contracts, Sandblasting, Camp or 8 

— Temporary Shelter, Walkways, and 8 

i3 More! HEAVY DUTY Steel Frame. 

739 Durable Dupont® Cover with 
Zipper Door. Sizes Available from M 
EM 5' to 60' Wide, 30' High, Any @ 

ength. Withstands High Winds, 

un, Sap & Heavy Snow. 
Assembles and Anchors Easily. No 8 

Property taxes or permit required. 

T Т СК Door! CALL NOW! 

p to Your Door 

CABLE TV BOXES DEALERS & EXPORTERS WELCOME! | 
WHOLESALE PRICES! 


CONVERTERS ө DESCRAMBLERS 
REMOTE CONTROLS ө 
ACCESSORIES 
FROM $9.95!! 
CALL NOW!! 


—GUARANTEED BEST PRICES— 


CALL? Toll Free = 800- 932-9344 | Ext. 
203-781-8000 J 227 VE! 

FAX: 203-781 s | BLK GOVE AAA 
ALL WEATHER SHELTERS 


if 
Nationwide source for cable 


— ш | p TV equipment. Save $1000's. , 
e ‚ Portable Sawmill. IMMEDIATE iba | TV cable descrambler | 
affordable portable" — gases A T ; | and converters саар | 


—GUARANTEED STOCK— 
—COD'S— 


LAKE SYLVAN 
SALES, INC. 


SORRY NO MINNESOTA SALES 
CALL FOR A CATALOG NOW!! 


800-800-4582 


an band sawmill 

ls only 45 lbs. Cuts 
ameter logs into 

r. Minimum 1/8 to 
ium 9 thickness. 


start at $1299. 
pr call for free 
ira. 


er Built| 
RPORATIOIN 
)8) 657-5636 
lobum Street, Dept. PS-10 poss en p 


gton, MA 01887 


| "BUY WHERE THE DEALERS BU 
| VISA * MC * COD - ACT TODAY! 


| Build the World's Most бег Efficient MEGA ELECTRONICS 7; 
| 


And Environmentally Safe Home 
Up to 70% energy savings. R-28 Dome Build- | 
ing Kits from $7,060. Perfect for the owner- 
builder. Build in any climate. Fireproof, low 
maintenance, concrete exterior. Ultimate 
resistance to termites, deterioration, hurri- 
canes, earthquakes, & tornadoes. Choice of 
plans. 471 to 3,171 sq. ft. 

Free brochure or send $8 for a Planning Kit 
American Ingenuity 


3500-P Harlock Rd, Melbourne, FL 32934 
407-254-4220 


Add tens of years of А EON 
"OVERNIGHT". юре ШШ FREE OETA sh 


MOTORIZE YOUR BICYCLE MOTORIZE YOUR SCOOTER 
4) АП LS ШЕ] 3 $1 W ing 
2 ШЕКЕ Mower А eir s shop 
and a Hardware Store 


BUILD OUR OWN! 
IROCKET MOTORS! 


e UP TO 80 POUNDS THRUST! 
© USING SIMPLE MATERIALS! 
e FOR JUST PENNIES APIECE! 


e Dr, Ta 15574 


the MIGHTY MITE workhorse 


К Send for Simple, | 
Detailed Plans 


n и й cy j 
Homemade але gn ogether quic ki „м ' gas string * light weight • compact  * incredibly strong 
amemade Tertiirer charcoal mie Eis i af i og 
fly thousands of feet! Speeds to MACH I! dn zi | [але folded to just ihme inches 
Write for our ep gat ue, and we'll send youu f thick lor easy storage: under car seat, 
workin mmemade electri rockel (us | under bed, in closet, hang on wall, 


janiter A ND mas h you how fo make vourown 

homemade rockel motor casings, all using у. 

materials vou ll find around voui house, C 
25 mph with the flick of a s * Easy to Build 


SEND 52.00 TO 
Dept. PS7, THE TELEFLITE « Approx. Сар. 200 105. 
CORPORATION, 11620 Kitching, i M. Мел les PO BOX 1 159- DEPT P 


Moreno Valley, CA 92387 So ‘hare ideas come true" COLUMBUS OH 42216 


carry with you! Stop! Lugging 
| | | small ата pony around those bulky saw horses 
strong ara hors and build a Mighty Mite now! 


d > | © Parts Kit Available 


i / 
a 


Plans: $5.95 each. Complete kits: $19.95 includes S&H. Send to: КТЫ Complete Blue Pritts, Photos А 
MASTER PLANNERS, Р.0. BOX 1563, EASLEY, 5.С, 29641 UNDER WATER CRUISER PLANS $12.95 + $2 postage 
[sus system] Box 741195, Houston ТХ, 77274 
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CABLE TV DESCRAMBLERS 
CONVERTERS 


AT UNBELIEVABLE PRICES 


JERROLD 
OAK * HAMLIN 
ZENITH 
PIONEER 
SCIENTIFIC 
ATLANTA 


READY TO SHIP 
? One Year 
Marra nty 


Converters as low as 


3590 


call 1(800)950-9145 


1470 OLD COUNTRY ROAD, SUITE 315 PO PLAINVIEW, NY 11803 


WATER BALLOON LAU NCHER 
120 YARDS!! ONLY $12 
, ' FANTASTIC OUTDOOR FUN FOR ALL AGES 

TO ORDER: Call Toll Free 

| 1-800-441-1047 
VISA/MC = or send check lo: BLASTER 
13218 Jesuca Dr., Spring Hill, FL 34809 

: Every Order Shipped Next Day! 


Made in USA HOOP AH MONEY BACK GUARANTEE 


. “MAKES ANY VEHICLE 
ELECTRONICALLY INVISIBLE 
o POLICE A S 


TO ORDER CALL: | xum | 
612-783-1666 


Т.Е.К, DISTRIBUTORS FRIDLEY, MN € 


NO NY SALES 


$99." 


3250 Hatch Rd. Suite 1c Cedar Park, TX. 78413 


1-800-228-7404 


| ‘to find a more intense experience than a 
WE DARE SportSub dive. This is Fo gi sub". No 
YOU... dive gear is worn. Take your friends for 

1 T xa rides. 2 & 3 person models 


fin production since 1987. Build 
= your own from a kit! Info pkg 
139.99, 20 min. action video 
A $24.99, or both for $29.99. 
EU. Outside N.A. add $15.00. U.S.A. 
ee dollar money hd or Visa only. 
= E International VentureCraft Corp. 
зе 1225€. Sunset Dr. Suite 500 
mE 5 deu [елер WA. 88226-3528 
Tem Tine or Fax; (604) 436-5657 


BEAT tHe LOTTERY 


Gail Howard's scientific systems have won 41 Lotto Jackpots 
worth $79.2 million dollars. For free information about her 


books and software, call 1-800-876-4245 or 914-761-2333 
or write: SMART LUCK SOFTWARE, Dept. Y-1, 


P.O. Box 1519, White Plains, New York 10602-1519 
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TRUMARK WRIST-ROCKET * 
225 Yard Range! Folding $ 15.9? | 


slingshot holds ammo in handle. 
$15.00 buys slingshot, 70 rounds of white 


Tracer ® brand ammo, and extra band ten 


MADE IN U 


SHOT 
REPEATER ! 


Semi-automatically shoots 
six shots in rapid-fire-succession. 
12" barrel shoots bands up to 30 feet 

Black plastic stock with rotating starwheel. 


| © CABLE T.V. BOXES — ALL TYPES * 
e LOW PRICES — DEALER PRICES • 


^ ACE PRODUCTS ^ 
1- 800 - 234- 0726 


a Û ABLE T 
DESCRAMBLE 
“SALE 


e Money Back Guarantee 


1-800-535-1843 


LOWEST PRICE $1! Quantity Discounts! 


DEALERS WANTED 9-6 MON-FRI 
EARN EXTRA $$$ 


Pesach’ Concepts 


and $ave! (9 


Detect 7 
Magnetic SC 


Studies suggest that long-term M < 

exposure to ELF electromagnetic | 

fields may cause cancer and 

other serious illnesses. TVs, 

computers, electric appliances 

and power lines generate these 

fields. Now you can de- 

tect them with 

MFD-1, is а sensitive 
^ Magnetic Field 


Detector. It includes a | 


9-\ battery, easy-to-read 
manual, full 1-year warranty. 


z Only $39.95 + $5 S&H. 
Tel: 616- 641-7645 Fax: 616-641-5738 


1993 1 Dy Erwiranm if 
jwardsburg MI LL. S.A 191120622 | АН right 


ыс» COD 


a TRUMARK’ SNAPSHO’ 


SAT 10-2 EST | 


Please have MODEL used in your area when calling 


Р.0. Box 49503-PS| 
MN 55449 | 


MFD-1 


instructions on how 


ll Limited time only... 


N SS \ ‘12. PA p Meg 


POSTAGE PAID: € 
CHECK OR MONEY ORDE 


1835 38th Strg 
BOULDER, CO BO 


VUL" 0 
ELECTRONICS 


CABLE TV 


| Converters & Descramble 


*Tocom * Oa 
* Jerrold * $ 
* Zenith * Mo 


Wey to tolerate unbearable, mon 
ble fees when you can buy for 
at A l- ЫҢ 


CABLE 
T.V. BOXES 


CONVERTERS / DESCRAMBLE 
Why Pay Rent 
Call for FREE Catal 


1-800-972-277' 


FREEDOM 
ELECTRONICS 


= 4360 NE 11th Avenue | 
Е] Ft. Lauderdale, FL 33334 


GROW 
pce - 


APOLLO GENICS 
3606 Bee Amae Ёовох з. 
SanasorA, FL 34204 E 
Grow up to 50 or 
more... Includes 


to grow anywhere 
year-round indoors. 
Amaze your friends 
and neighbors! 


SETTE 
| EEG | 


sena $4.99 Plus $2 S/H шы 


ORDER NOW! 


CABLE TV 
DESCRAMBLERS 


ALL BRANDS ж BEST EQUIPMENT 
60 DAY TRIAL / 1 YR. WARRANTY 


CABLE BOXES, INC. 
1127 Hilltop Dr., St. Louis, MO 63132 


800-237-4951 


KE 1994 A Ticker FREE YEAR.. 
^ LEGAL RADAR & LASER Jammers! 
A 


r4 I-Year Ticket Guarantee! | 
wf Cami Ths Валы Cover fee ТА, А. Аа, Sage 
rie = 
w^ Cnipra aH (rigorous are! {тыйын MAU 
Ln 


STOP JAMMING 
ME! 


If you rent video tapes they re 
jamming you too. 
| When playing back rented movies you will notice} | 
annoying flashes, streaks, jitters. This is caused 
| by copy protection jamming embedded in the 
video. The MVE2000 will spot and completely 
| eliminate Macrovision and all current ссру 


| protection giving you u crystal clear joies 


ы limir 1 L | E à i 
"Works on all T v's, VCR's, Bete, cable, 


| *Completely automatic no adjustments. 


*Digital state of the art. $59.95 


*] year warranty. Add $5.00 S/H 


1- " AIT -11 
Plazac Sales, Inc. ыт 7348 ği 


JERROLD PANASONIC SA'S ETC 
CABLE TV CONVERTERS PLUS 


eoe Dealer Prices! «Compare our Low 
Prices! «Guaranteed Prices + Warranties! 
*Orders shipped immediately! C.O.D. 
ж WE'LL BEAT’ANY PRICE ж 
Sorry no NJ. sales. Dealers Wanted. 


| SHARK-Rattlesnake. Hundreds Fascinating 
Novelties. Brochure $1.00. Shark Tooth Neck- 
lace $5.00. Shark, Box 70Р5-134, Redondo 
Beach, CA 90277. 


HOVERBOARD TECHNOLOGY IS HERE! 
Plans and business opportunities: $20. 
HOVERTEC, Box 15413, West Palm Beach, 
FL 33416. 


Order toll free 


~ 1-800-967-2603, . | 
402- 553- 3200 —— 


| # Erg ey iner un WADE Dess n : 

- А 

Gus HH пш оэгрыгин+ rier чы: Ө iia Cri ier LED үнүнө «айе ! 

| DIL NIMM I Lr س‎ po RAM npn 
ка æ i E 


ALTERNATE ENERGY 


FREE HYDROGEN FUEL and OXYGEN from 
water. Generator uses solar cells. Plans and Kit 
$15.00. Prairie. Power, #194 Southpark Village, 
3803 Calgary Trail, Suite 1331, Edmonton, AB, 
T6J 5MB. 


Р ER Ji eflectioni 
Kur ireti grip! Fastis Laies (LIDAR) pues иий ал array ef preci 
im lover diwies -Year Trilla Guarantee * aid or rale 


ou insist... also available: 
ci) © RADAR Jarî (Wor J+ 5158 


POWERFUL 
Rare Earth Magnets 
Neodymium-Iron-Boron 
Hobbies « Inventions « Manufacturing 
Custom Stock &Sizes • Super Low Prices 
Call for Free Brochure 


U.S. PRODUCTS, INC 
1-800-257-7982 


Spim AADAM Jinn: A. AJ 5 
пиш Bearlischer ii TIRS 
Peet | hf irons 


ET ‘Cone apts Dev ve lopment Corporation 


= % 224 Wes ғ Juhi Жїр 
OO) 69-9152 ПИТТ ЛГ AA 


Intermarinal i5 
a. m P s. urs | 
M =: : я i Ё 


PISTOL CROSSBOW 
Available— Now оп || | FREE HEAT from WASTE OIL 


Smoke and soot free. Very inexpensive. Tested by EPA in 
Alaska. Used worldwide Heal shops and other buildings 
Forge, foundry. and other uses. 

Send $5,00 (refundable) for de- 

failed inlormalion & order blank 


Radar 
+ Laser 
100- Tha work's most 
ced digital jammer- 
5 E was asLaser 
Int radar & laser guns 


lar plans for burner, heater unit, 
and foundry lurnace 

Waste Oil Plans, Dept Р, 
Box 1148, Fort Benton, 
MT 59442 


Irma = 
Practical Solar Vehicle 
in use today as island 
transportation or 
{| handicapped vehicle. Sold 


yor 100. Leal ONLY S 139 s/n 15.00 
ndible Quality, 30 day money back guarantees 
mance & Price To Order-(800) 532-1182 (24h) 
atalog Sentio: info. (713) 587-6959 (24hr) 
erProduct 13839 S. W.Fwry, $104. Sugarland, TX 77478 


* 70 Yd. Pinpoint 
Accuracy 


Informative, Entertaining. Appraximately 30 minutes ы Spire 
$5.95 + $3.25 S&H 'erformance 
Send check or money order payable t TAT 
THOMAS LEMIEUX P.O. Box 430491 Big Pine Key. н 3304 4 4M 91 | 


GIANT SOLAR PANELS $44.00! Catalog 
$3.00. QUAD ENERGY, P.O.Box 690073, 
Houston, TX 77269. (713) 893-0313. 


WIND/SOLAR ELECTRIC SYSTEMS. Electric 
= Tractors. COMPOSTING TOILETS. Propane 
isis даме pas =| Refrigerators. Solar Cookers. Grain Mills. 
For immediate delivery send check or moi rder: SN : 
Ц money OME || Efficient Lights. Catalog $4. KANSAS 
WINDPOWER, R 1P, Holton, KS 66436. 
913-364-4407. 


| AWESOME SCIENTIFIC DISCOVERIES sup- 
pressed by government/industry. $2 catalog. 
Borderlands, Box 429, Garberville, California 
95542. 


FREE EMERGY! Fuel-Less Motors and Gen- 
erators! H&A, R2EPS Bowling Green, MO 


HOME MICRO-UTILITY Cogenerate using NG, 
wood, yardwaste. Make Heat, Electricity, Steam, 
A/C. Detailed guide. $30.00: GLOBAL ENERGY, 
Р.О. Box 5617, Madison, WI 53705. 


4 ч | SOLAR COOL/HEATING @ $20.00 MONTH 
OPERATING COST. $10.00 TO S.W., POB 


In Stock For ! 
immediate 35023, BALTIMORE, MARYLAND 21222. 


Delivery GOVERNMENT SUPPRESSED FREE ENER- 
b GY TECHNOLOGIES! CATALOG $2, SIANIS, 
7730 BLONDO, OMAHA, NE 68134-6608. 


BUILD SEMI AUTOMATIC BURNER SYSTEM 
IN WOODSTOVE, BURNS GRAIN, OILSEEDS, 
SEEDSCREENINGS, SAWDUST, PEATMOSS. 
BLUISH FLAME, PLANS, DETAILS $16, JOR- 
DAN, BOX 306, ERIKSDALE, ROC OWO MANI- 
* Direct Factory Importers = ТОБА, GANADA. u 
* One Year Warranty GAS REFRIGERATORS New Economical. Also 
| + Factory Service ES || SERVEL repair parts, Gas Lights. MAINE GAS 
* 30 Day Money-Back Guarantee ao Box 43, Burlington, ME 
Free Catalog: Call 1-405-323-6201 || New: BUILD AMAZING LIQUID PISTON 
PO Box 8, Clinton, OK 73601 ENGINE from pipe fittings. Easy Plans. Free 
Fax: 405-323-6601 information. ABCO, Box 306-81, Seminary, 

MS 39479. 
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RDS CO., 
156 Colony Ln., Manalapan, NJ 07726 
F - ^" HUARGE ITI or О.р. pm 


e 908-431-4334 Lx. 


LL 800-487-2225 


M овет онеле а, 5ге 210 ааба мсалы [| | SAVE T p TO 40% 
E ы Buy Factory Direct. Build it yourself! 
16x 31 • 25x 47 


35 x 55 • 50x 121 


800 888-4606 lmn 


CABLE TV In The USA! 


DESCHAMBLEHS 


Converters & Accessories 
IE MONEY! OWN YOUR EQUIPMENT 


You now have à 
choice to own your 
cable equipment to 
access all premium 
and basic channels. 
We offer the lowest 
prices on all major 
brand names includ- 
enith Jerrold Scientific Atlanta, Tocom, 
ioneer Free 30 day trial period and 1 
warranty. 50, if you are tired of the rising 
pi Cab dM тү А 


| FOR YOUR FREE CATALOG TODAY. 
Add-On Cable Company 
800/334-8475 
AMEX/VISA/MASTERCARD/COD 


STEELINOSTER 


«FON REPELLING | 
SPACEBOARDS ARE Here!!! 


` FAR SIDE TECH 
Р.О. BOX 186, Mansfield, IL 61854 


ARTS & CRAFTS 


“GETTING Started In Stained Glass” $1.00. 


Whittemore, Box 2065X, Hanover, МА 02339. — 


Home/Business or Vanik 
Yon arre seen Neon Artea the seinal үт TY shew. Tea bene ren emn Art 
decornting Cars uad Tasse el cosria yeu ave seen beer igi aad peva брит! 
"Cash In On The Mew 


Cash In On The Business AA 08 
E [геш dep М ати Pete +H 


NECH МЕЙЛ. 5274 


ASTRONAUTICS 


ROCKET MOTOR MAKING TOOLS, supplies 
catalog $3.00. Impulse Reactions, P.O. Box 
61342, Seattle, WA 98121. 


TECHNOLOGIES! AMAZING ARCHIVES 
CATALOG! Send $2: Rexco, Box 19250, Jean, 
NV 89019. 


WONDERS OF UNIVERSE CALENDAR! CEL- 
EBRATE YOUR COSMIC UTOPIA! SEND 
$14.00 TO: COSMIC PRODUCTIONS, P.O. BOX 
1489, NEW WAVERLY, TEXAS 77358. WE SELL 
OUTER SPACE PRODUCTS. CATALOG $3.00 
(409) 291-7441. 


THE SECRET SPACE PROGRAM. Book- 
$10.00, Catalog-$1. THE SECRET INFORMA- 
TION NETWORK, Box 3185, W. Sedona, AZ 
86340. 


AUDIO & VIDEO EQUIPMENT 


TELEVISION COMMERCIAL ZAPPEH. Reduce 
or mute sound from Television commercials 
using standard Universal Remote. Plans $14.00. 
Global Energy, P.O. Box 5617, Madison, WI 
53705. 


CAMCORDER ATTACHMENT copies 35MM 
slides to Video Tapes, $16.95, 800-524-6954. 


Peters, 1201 Sandbar Ferry Road, Beech Island, | 


SC 29841. _ 
AUTO SUPPLIES & EQUIPMENT 


AUTOMOBILES 


GOVERNMENT Vehicles from $100. 
Fords. Mercedes. Corvettes. Chevys. Surplus. 


Buyers Guide. (1) 805 962-8000 Ext. S-20025. | 


CORVAIR 


Hot Rod, Buggy, or Stock. We stock OVER 
B000 parts in our GIANT 400 page illus- 
trated catalog: Rushed - $4.00 
CLARK'S CORVAIR PARTS, INC. 
Rt. 2, Box PS, Shelburne, Ma. 01370 
(413) 625-9776 _ 


DRUG SEIZED Mercedes, Fords, Porsches, 
Vans, Trucks, houses: Seizures, Box 51488-YA, 
Ontario, CA 91761. 


pook s 14 + $3 Zam 
PVE DESIGN ETE 4, H 


63334-9350. 


ENGINE OIL ANALYSIS! Contaminant and 
wear analysis for Cars and Light Trucks. Oil 


‚ Information $2.00. Spectromax Laboratories, 


Р.О. Box 317, Buffalo, NY 14220-0317. 


HI-TECH SCIENTIFIC CARWASH BYPASSES 
NEED FOR WATER! Drive your Van, Truck or 
Car to the side of the road—and wash it! No water 
needed. Bio-degradable. Free Details. Yoder 
Co., 29495 Cr. 50, Dept. B-12, Nappanee, IN 
46550. 800-835-2246 Х183. 
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|] 


ALTERNATOR Generator Rebuilding Book. | 
Price: HV Technologies, 7505 Barkentine, Las 
Vegas, NV. 89128. 


g ICARUS INNOVATIVE 


l| ‘add $3 pose Fo reign add 36) 


INSIDE Government Auction Information 


$15.00. J&S, 7215 Chinaberry Rd., Dallas, TX 
75249. 


AVIATION 


BOOMERANGS! HI-TECH DESIGNS. Amazing 
Science Project Fun. . . Returns! FREE Catalog. 
BoomerangMan, 1806-2 М. 3rd., Monroe, LA 
71201-4222. 


ТІЛЕЙ Sy NASA Engineers 
Comare te umit, Darts avastapie 


PLANS $ $15 -: m postage Se ны H 
B-EZ ENGINEERING Вох T уе Тх 77477 


AIRBOATS - - Hovercraft - Airdrives. Propellers, 
Engines, Plans. Catalog $5.00. Arrowprop, Box 
610P, Meeker, OK 74855. 


*" Questions or 
Customer Service 


і (816) 637-2800 


s45.| Revolution icone com 


Easily ВЫТ in Qa Woes - Comes Compete | 
85 mph Top Speed - Go Anywfasned 


PAL (European Fema] Video... 


[inito Раск a PAL Videc Tia £55. | 1905 PSS W., Jesse James 


ad Ei Excelsior Springs, А MO 64024 


: 1-800-53-HOTOR 


HOMEBUILT 
AIRCRAFT 
SOURCE BOOK 


| 200 Illustrated pgs. of EVERYTHING | 
to selact-build-fly your own; Kits & 
Plans, Components, Tools Hardware, Services, In- 
surance, FAA Info. and More. $12.95 plus $4.50 S/H. 
Call 707 747-1509 Visa/MC or Check or M.O. to 
| AeroCrafter * 940 Adams St., #G8, Benicia, СА 84510 


THE PAPER AIR MACHINES © 


Learn to fold and Лу from a standard 8 x 11 paper; 
Ten accurate replicas of military and civilian jet models. 
No extra nose weight. No gluimg. 
No stall models, Long distance gliders, 
124 page book. So easy to follow fold patterns. Step by step 
instructions. Flying and trouble shooting guide. 
*F)4-Tomcal* F5-Eagle * F4-Phantom * Fl6-Falcon * F16XL 
Derivatipe * FI06-DeBa Dart * SST Concorde... 
SEND CHECK M.O. TO: ONLY $7.95 
PLUS $3.00 S/H 
PO BOX 1755, SPRING VALLEY. CA 91979 


HomMEBUILT HELICOPTE R 


A true onc- pomen шаири 
т ave! ег xS 
Е е the big олер Wer d DLL E 
phe srwemg aac ан As — 

Арата esce seer DX 

developed a 
s Contes one panon ў 

* Сап Бе dored anywhere — 
a Powered by Go-Koart engines 

a No license needed 


$ 24.95 


Oniy VORTECH 
PO Box 5] 1-4 


Yous sities erupgs а Нета = 
= Foliston, MD 21047 


Eremuaren Book AMD A 
Howrey HELICOPTER ÜATALDE 


Cations on: $10 


[ M ÜOnierline 


1-410-583-6356 


BEER & WINEMAKING 


WINEMAKER—BEERMAKER: Free Illustrated 
catalog of supplies. Semplex, P.O. Box 11476H, 
Minneapolis, MN 55411. 


| FREE BEERMAKING BOOK Catalog. Finest 


ingredients, fast service. Make rich beer without 


| additives or preservatives. (800) 852-9545. SPI. 
| BEERMAKERS—Winemakers Free Catalog. 
information. H&A, R2PS Bowling Green, MO | 


Fast Service, Free Recipes. Cellar-S, Box 
33525, Seattle, WA 98133. 800-342-1871. 


WINEMAKERS-BEERMAKERS Free lllus- 
trated Catalog - Fast Service - Large Selection - 
Visa/Mastercard - (B16) 254-0242 KRAUS, Box 
7850-N, Independence, MO 64054. 


Free Catalog. Brew quality beer yourself easily. 
Call Windriver Brewing. 1-800-266-Hops 24 
Hours. 


BEGINNERS SPECIAL, Free Catalog and 
Great Prices. Call U-BREW 1-800-845-4441, 
North Myrtle Beach, SC 29582. 


Build your own wort-chiller. Instructions and 
specs. $4.95. Box 73, Bay 5, 4404-12 St. N.E., 
Calgary, AB Canada T2E 6K3. 


BETTER HEALTH 


HERBS—YOHIMBINE, PAU D'Arco and others. 
Catalog $1.00 (refundable) Jude Herbs, Box 
563P5, Huntington Station, NY 11746. 


WATERWISE PURIFIERS . . . homemade dis- 
tilled. (800) 874-9028. Box 45982, Center Hill, FL 
33514-0459. 


RHEUMA ARTHRITIS, SURE RELIEF WITH 
COPPER BRACLET. Millions praising. Send 
$15. HORVATH, P.O. Box 253, STN. V., Toronto, 
ON. M6R 3A4 Canada. MEASURE YOUR 
WRIST CIRCUMFERENCE. 

STOP SMOKING. Let senior specialist help you. 
$10.00 to Dr. D., P.O. Box 2139, Friday Harbour, 
WA 98250. 


TENNIS ELBOW TREATMENT: Effective- 
Relief Send $20.00 to JBL, Box 26714, Elkins 
Park, PA 19117. 


PMS—causes, diagnosis, treatment, symptom 
management-16 pgs $4.95. Coronary Artery 
Bypass Surgery-procedures, pre- and post-op 
care, home recovery, medical illustrations 16 pgs 
$4.95—Medical Information Service, 325 Mt. Ver- 
non Ave., Marion, Ohio 43302. 


BOATS, MOTORS & EQUIP. 


BOAT PLANS — PATTERNS — KITS — 
Unsurpassed selection. 168-page DESIGN 
BOOK — $4.00. GLEN-L, 9152 Rosecrans, Box 
1804/PS4, Bellflower, CA 90706. 310/630 6258. 


PRECUT BOAT KITS — PLANS — PATTERNS 
— EPOXY — FIBERGLASS — 


| SUPPLIES — 250 DESIGNS — 6'/70' — 


Powerboats — Sailboats — Hydroplanes — 
Tunnelhulls — Canoes — Kayaks — Dinghies — 


| CATALOG — $2.50. BOOK "Amateur Boatbuild- 
| ing" — $6.00. CLARKCRAFT, 16-7 Aqualane, 
| Tonawanda, NY 14150. 


| BOOKS & PUBLICATIONS 


MANUSCRIPTS WANTED, all types. Subsidy 
publisher with 70-year tradition. Call 
1-800-695-9599. 


Treasure Quest Magazine, The Journal of Lost 


а | Treasure, Shipwrecks and Recovery. Salvage, 


metal detecting, archaeology. Sample copy 
$4.00, 160 pages. Treasure Quest Magazine, 
Р.О. Box 10030-PS, McLean, VA 22102-8030. 


| JOB SEARCH GUIDE. Get organized with this 


150-page notebook. $20, Combine, Box 13548, 
Austin, TX 78711. 


UFOLOGY—scientific/historical report. $2.00/ 
month, $20.00/year. E.L.F. Publications, Box 
1916, Laramie, WY 82070. 


FREE ENERGY 15 POSSIBLE! "Space Pow- 
ered Generators" Detailed! Complete 192 pages, 
8.5" x 11", MAGNETICS REPORT. Just $27.77. 
SJL Publishing, Magnetics Development, 
Hanna, IN 46340-0047. 


1994 CREATIVITY CALENDAR! Exercise your 
creative thinking skills daily. Over 90 pages. Send 


$10.00 to CALENDAR, Box 2405, Winnipeg, | 
Canada R3C4A7. 


BURGLAR—FIRE ALARMS 
STOP THEFT! Amazingly simple, inexpensive, 
yet very effective CAR ALARM. Detailed plans 
$5. Box 3905, Blaine, WA 98231-3905. 


BUSINESS OPPORTUNITIES 


PIANO TUNING PAYS: Learn with approved 
home study course, Diploma granted. American 
Tuning School, 17050 Telfer Dr., Morgan Hill, CA 
95037. 

LET THE GOVERNMENT FINANCE your small 
business. Grants/loans to $500,000. Free re- 
corded message: 707-448-0270. (JG6) 


$ 5000 PLUS MONTHIX $ 
FROM GOV'S BEST KEPT SECRET, THE 
DISABILITY CONSULTANT 


ADVANCED PAY, FREE TRAVEL & MORE 
FREE BOOKLET—CALL 
303-766-1111 
BOX 460058 * AURORA, CO 80046 


| dends. Information call toll-free LIQUID R 


| $392.00 from sq. ft. plywood. (HUGE DE 


| PS, РОВ 859, Bridgewater, MA 02324-08 


| N.C. 28603-3300. 


CATALOG $10.00. HYDRAULIC PA 
SUPPLY, BOX 4157, BROWNSVILLE 
78523-4157. 


$225 DAILY "CHROME PLATING" А 
PARTS, MOTORCYCLES, INEXPENS 
EASY, (FREE) information: Chrome, Box: 
Waldorf, MD 20604. 


$10,000.00 MONTHLY Taking Photograp 
Home! Мо Experience. PHOTOPRO, 
Crenshaw #2355, Torrance, CA 90501 (9С 
ond recorded details) (310) 549-0997. 


| EARN $60,000 YEARL 
Repairing (not replacing) stone damaged wi 


| shields and plate glass. Learn how a 3 mir 
| repair can earn you $1200/week! 


CALL NOW! euin. soin esl 
FREE REPORT! 1-800-695-62: 
LMS OPER LYNN, MASS. 019 


PATENTE D 


росе HUGE DEMA 


\ JUST LOOK AROUNI 
Ж» B-O-N-D, Inc. & 


1 (800) 347-2820 
11 151 Pierce Street, Riverside, CA 925 


T-SHIRT PRINTING MACHINES. We mar 
ture professional single and multi-color s 
printing equipment. Inexpensive, Broch 
Prices, Information Pack $1.00 (refund. 
Catco, 12201 NW 35 St., 
Springs, FL 33065. 


#102-PS, | 


GIANT TV 


| DON'T BE FOOLED BY IMITATIO 
Build tha best giant Screen projection TV for home 0 
profit with lenses and screens utilized by SONY РЕ 
SYLVANIA, and M AGNA\ VOX! Simple construction! 
| trated information, Profit plan, and complete parts t 
$2.. Money back | Quarantee! Earn $100,000 yearly!!! 


POLI-VISION GIANT TV 
187 CYPRESS ST., THROOP, PA 18 


REPAIR CRACKED WINDSHIEL 

, Earn $90,000 Yearly Repairin 
- nol replacing - 

| Large Cracks in Windshields 

CALL 1-800-826-8523 


or write The Glass Mechanix Ind 
4555 NW 103rd Ave. + Ft. Lauderdale, FL 3 


uu - —‏ س سس 


$40,000 ON 1/3 ACRE! New hydroponics. 
pensive, pleasant, practical! Free inforr 
Planters, Box 681804, Franklin, TN 37068 


MAKE $15,000 monthly! The Perfect Bus 
No investment. Easy. Free Booklet. MP( 


GLASS REPAIR: High demand, low са 
tion, easy to learn, low investment, hig 


1-800-458-2098. 
Revealing proof $1.00 (Refundable). Woo 


RECYCLE! (AMAZING PROFITS MAD 
conditioning Automobile Batteries! (Free 
mation! Battery Outlet, Box 3300P5, 


NEW 2000% PROFITS—in moldm 
Casting. Free information: Caste 
16586(P1), Memphis, TN 38186-0586. 


| BE YOUR OWN BO 
Repair Cracked Windshields. It's Easy. | 
teach you how to ап and run vou OWTI 
ness, Keep all the money you earn. Pat 
Equipment. FREE valuable report. 
CALL 1-800-321-2597 
GLAS-WELD SYSTEMS, I 
Box 5755-C * Bend, OR 97708 


USINESS OPPORTUNITIES (Cont'd) 


MONTHLY! Buy/sell cars (spare-time). 
vealing proof! Write: CODEX, 507 Oak Drive, 
endswood, TX 77546. 


ED MONEY? Free Grants. Signature Loans, 


ie Foundation Money. Sources: Box 
imond Bar, CA 91765. 


00.00 PER DAY just mailing letters! Details 
00 (cash). Moneymakers/S, Box 32368, Palm 
ach Gardens, FL 33420. 


KE PICTURES for profit. Worldwide Oppor- 
ity. CAMERA VENTURES, Box 771, Lamara, 
181052. 


\ILORDER MILLIONAIRE reveals money- 
king secrets! Free exciting cassette. Melvin 
wers, North Hollywood, CA 91609. 


,000's WEEKLY MAILING LETTERS. 
IARANTEED! Free postage/supplies. Free 
ails. GENISIS, BOX 215-PS, BROOKLYN, 
11204. 


5529-Y X, 


п шыш шыш шын шын шын —À 
"ULL- OR PART-TIME JOB/BUSINESS: 


Learn VCR repair! [ 


Professional-level home 
tudy program. Master 
tasy-to-learn, high-profit 
epairs without investing 
п costly high-tech instru- 
hents. Send or call today. 


тее career kit: | К. 


= — C Е ИЕ — Age 


ldress Phone | i 


ix State ____ 


The School of VCR Repair, Dept VAIO? 
6065 Roswell Road, Atlanta, GA 310328 


Zip. 


DO DAILY From your Telephone Answering 
hine! l've made over $1,000,000 using mine! 
б) 674-2219. Recorded Details. 


-ORD VIDEOTAPES—At Home. $5,000 
ћу Possible. No pornography. Free Details. 
е: CMS Video Company, 210 Lorna Square - 
35, Birmingham, AL 35216. 


ribute unique electronic product. Manu- 
irer, Box 28307, Kenneth City. FL 33709. 


E Rubber Stamps. Highly Profitable. Free 
ils. STAMPER, POB 22809 (LLC), Tampa, 
623. 


PERSTICKER PRINTER. Cheap, simple, 
able. Free details. Bumper, РОВ 22791. 
| Tampa, FL 33622. 


ea D WEEKLY mailing our circulars!. . . Begin 
. FREE packet! MESA-L1 Box 4000, 
ova, TN 38018-4000. 


LE homemade ` 'how-to/opportunity" book- 
Mine have earned $436,097. Money never 
. Free information. Booklets, 507M Oak 
n Friendswood, TX 77546. 


DRPORATE IN TAX-FREE NEVADA! 
less worldwide. $100 + costs. Information 
(702) 474-0013, Attorney. 


ptisfied? Be your own boss! ChT Cos. Inc., 
| Box 030135, Ft. Lauderdale, FL 
3-0135. i 


„00 WEEKLY—Beginners Dream. Mail- 

SECRET Plus Success Package. Free 
nation. PSI, 17610 Drummond Dr, Tinley 
IL 60477-7346. 


2555 SAVE $$$$. INTERIOR ZIP-LOCK 
AMS. COMPLETE INFO $4.95. DALE 
NETT, 1018 KNIGHT, MILES CITY, 
9301. 


E CATALOG! 33 ways to earn extra money at 
Е. Write: Key-Ways, Box 868B4-PS9, Port- 
OR 97286. 
. CATALOG— Discount Advertising & 
J Services Make your business grow! 
LSASE: Larry Chiappone, Box 1300, Dept. 
W. Babylon, NY 11704. 


00 MONTHLY, MAILING BOOKLETS! DE- 
$: Lloyd (PS), 14900 Magnolia #5189, Sher- 
Daks, CA 91413-5189. 


ProSing Karaoke Makes $300 Nightly; You Run 


Show; Parties; Clubs; Equipment Sales; Free 
Report: 1-800-800-8466. 


EZ Fill in the Blank Business Plan AID. Send | 


$20.00 to Robert Howard, PO Box 12732, Cinti, 
OH 45212. 


Create Your Own Job! Read 999 Little Known 
Successful Businesses $10.50. Sunshine, Box 
102865, Oakland, СА 94610. 


Travel Agency—Start Your Own. $3870 No ARC 


Bond. Information. 800-926-5600 24 hours. Lim- | 


ited computer offer. 


EARN UP TO $595 A WEEK! Assembling prod- 
ucts at home. No experience needed. COM- 
PLETELY GUARANTEED. Over 65 assembly 
opportunities. RUSH $2.00 for details! TO: 
Poplar Publishing; Р.О. Box 1766 DEPT. Р59, 
ENID, OK 73702. 


WE'LL PAY YOU TO TYPE NAMES AND AD- 
DRESSES FROM HOME. $500.00 PER 1000. 
Call 1-900-896-1666 ($1.49 min/18yrs. +) or 
Write: PASSE - XPS194, 161 S. HEROS N. 
Aurora, IL 60542. 


START IMMEDIATELY! EARN $1300 A WEEK 
AS A HOME-BASED 900 COORDINATOR. NO 
SELLING OR EXPERIENCE REQUIRED. CALL 
PASE (HT-5054) 1-900-896-7377 ($1.49 MIN/18 
YRS +), 


REAL ESTATE APPRAISER CAREERS, 
HOME STUDY. P.C.D.1., ATLANTA, GEORGIA. 
FREE LITERATURE. 800-362-7070, DEPT. 
RA109. 


NEW! GROW EXPENSIVE PLANTS. SELL 
FOR 2,000% PROFIT. Free information. 


| GROWBIZ, Box 306-S1. Seminary, MS 39479. 
PROFITABLE, plentiful work! So easy my teen- g 


ager averaged $12.50 hour first day! Less than 
$50.00 start-up! COMPLETE HOW-TO- 
MANUAL for $20.00 and worth it! R. Judd, P.O. 
Box 133, Pinetta, FL 32350. 


LEARN AUTO MECHANICS—SERVICING 
AND TROUBLESHOOTING. HOME STUDY. 
CRAFTSMAN TOOLS INCLUDED. P.C.D.I., AT- 
LANTA, GEORGIA. FREE CAREER LITERA- 
TURE. 800-362-7070 DEPT. ZA109. 


UP TO $1000/WK! Recycle catalytic converters, 
gold, other metals! Free information. Hornsby, 
Box 681804, Franklin, TN 37068-1804. 


MILLIONAIRE'S WIDOW REVEALS Husband's 
Moneymaking Secrets. FREE Manuscripts, Box 
2355, Redwood City, CA 94064. 


GOVERNMENT INVENTIONS AVAILABLE FOR 
LICENSING. DETAILS $1.00: FOCKLER, 147 
STARR, WATERFORD, MI 48328-3859. 


#1 MONEY MAKER Spare Time! No Selling! No 
inventory! Publicly documented seven week 
$19,919 income! Free audio cassette and Report 
reveal everything. Real Money, 333-Р53 SW 5th 
Street, Grants Pass, OR 97526. 


WE Build INEXPENSIVE INJECTION Molds. 
CUSTOM PLASTIC & ALUMINUM PARTS IN- 
FORMATION (616) 324-3464. 


IMPORT-EXPORT opportunity, profitable world- 
wide, mail order business from home, without 
capital. We ship plan for no risk examination. 
Experience unnecessary. Free Report. 
Mellinger, Dept. C2693, Woodland Hills, CA 
91367. 


Lx RE | 


Г BE A HOME 
INSPECTOR! 


Professional-level 
| home study helps you 
be more independent, 
qd make better money in- 
specting homes. Join. 
i a booming industry! 
Free career literature. 


| Send or call: i 


City State 


SS د‎ 


The School of Home Inspection 


r 
gs i 
= = wr 
| qa Ps ‘oe 
| Шш кишш шын шыш шшш шыш 3M пш 


| 56065 Roswell Road, Dept. PA109 | 
Atlanta, Georgia 28 


REPAIR CHINA AND POTTERY. MAKE $50/ 
HOUR. EASY—ENJOYABLE! FREE INFORMA- 
TION KIT. 1-800-832-3828. 


| Get 


27,149 Products, Direct! . . . TAIWAN, PHILIP- 
PINES, HKONG! Samples ... Small lots ... 
Freebies! Echo, Box 739-C14, Shalimar, FL 
32579-0739. 


$25.00/POUND PAID For Aluminum Scrap? 
(YES. ... Free Report!) Write: Ameriscrap- 
P8194, Alexandria Bay, NY 13607-0127. 


JOIN HOME-WORKER'S ASSOCIATION— 
"Guaranteed Legitimate” home- 
employment offers! (Many Choices!) Write: 
Association—PS194, Alexandria Bay, NY 
13607-0250. 


Be your own boss! 1001 fast, easy ways to make 
money! Free! Rush name, address. Money Mak- 
ing, Dept. PS, Box Z, Studio City, CA 91614. 


Attention CADD operators. | have discovered a 
NEW business opportunity in housing. $5,000 
plus a month. For information e send 
$50.00 to NC Designs, P.O. Box 25111, Clayton 
Park RPO, Halifax, N.S. B3M 4H4. 


EXPLOSIVE 900* OPPORTUNITY! 
$15,000.00 MONTHLY EARNING POTEN- 
TIAL. No investment. Details: BCD, Box 
820562-5, Vicksburg, MS 39182. 


DELAWARE INCORPORATION $195 inclusive: 
800-808-8881; fax 302-368-1059; SIMILEX, 
INC.; also—Eastern European business ser- 
vices. 


BUY IT WHOLESALE 


CLOSEOUTS! Wholesale! Overruns! Freebies! 
Information (stamp): DDN. Box 20152-G, 
Ferndale, MI 48220. 


Famous Name Replica Watches. Excellent 
Quality. Below Wholesale Prices. Free Brochure. 
1-800-553-4334. 


. CABLE EQUIPMENT = — 
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PO Box 26 • Wood Т 1L 60191 
(708) 766-5222/Fax (708) 766-5269 


Call CST Mon.-Fri. - 9-5 / Sat.-10-2 | 


JERROLD * SCIENTIFIC ATLANTA 
OAK * ZENITH * HAMLIN * PIONEER 
. Converter Only * Hand Helds 

Ch. 3 Filters * 3 Ft. Jumper Cable 
VISA/Mastercard C.O.D. 
Orders Only 1-800-735-5912 
10 Yrs. Experience 
6 Mos. Warranty 

(NO ILLINOIS SALES) 


CABLE TV CONVERTERS. Jerrold, Zenith, Pi- 
oneer, Oak, Scientific Atlanta, and many more. 
12 years experience gives us the advantage. 
Visa/MC AMEX C.O.D. Advantage Electronics, 
Inc. 1-800-952-3916, 1125 Riverwood Dr., 
Burnsville, MN 55337. 


CABLE BOX 


WHOLESALERS, INC. 


BEST BOXES 
BEST PRICES 


Immediate 


Shipping 
COD's 
Satisfaction Guaranteed 


FREE Catalog 
Call Now 


800-841-7835 


CABLE T.V. EQUIPMENT 
Why Pay High Rental Fees? 
Replacements for all models. 60 day uncon- 
ditional money back guarantee. Low Prices. | 

Ship within 24 hours. SSAE for free catalog. 


Visa, MC, COD. Let our experience work for 


ER — —. | 
} MS INC. J | 
= | 


114 S. Euclid Ave. 

Park Ridge, IL 60068 
Cable/Satellite Descrambler actually “cleans” 
all picture distortions GUARANTEED. Send 
SASE-Info, $14.95-Plans, $94.95-Kit. Mystical 
Electronics, P.O. Box 867, Stonington, CT. 


CABLE T.V. CONVERTERS Jerrold, Oak, Sci- 
entific Atlantic, Zenith, & many others. "New" 
MTS stereo add-on: mute & volume. Ideal for 
400 & 450 owners! 1-800-826-7623. B&B INC. 
3584 Kennebec, Eagan, MN 55122. : 


CABLE TV DESCRAMBLERS—NOBODY 
BEATS OUR PRICE! Quantity Discounts, 24 
Hour Shipping-Al! Brands. Call: М.С... 
1-800-677-0321. 


CABLE CONVERTERS, ACCESSORIES BE- 
LOW WHOLESALE! immediate delivery from 
giant stock! COD orders only. 1-800-995-1749. 


PREVENT DESCRAMBLER DAMAGE— 
Snooper Stopper Data Blocker $34.95 VCI 
1-800-925-9426. 


CABLE TV 
DESCRAMBLERS 
CONVERTERS 
ACCESSORIES 


SAVE $$$ DON'T RENT 


30 DAY MONEY BACK GUARANTEE 
PANASONIC, OAK, JERROLD, 
ZENITH, SCIENTIFIC ATLANTA 
PLUS MORE!!! LOWEST PRICES!!! 
AA Electronics 


CALL 1-(800)258-9512 | 


| CABLE TEST-CHIPS AS LOW AS $9.95, FOR 


TESTING CABLE BOXES IN FULL SERVICE 
MODE. JERROLD; PIONEER; PIONEER 


| CUBES; TOCOM 5503/5507; SCIENTIFIC 
| ATLANTA; ZENITH; REMOTES $10; N.E. 


ENGINEERING 1(800)926-4030. 
Cable TV 
DESCRAMBLERS! 


These are the ones you've 
been Looking 


COMPLETE LINE OF ALL MAJOR BRANDS. 
INCLUDINOG TURN-ON CHIPS 
AND ALL ACCESSORIES. 


WEST PRICES! seot? 


#77 BEATS US} nov 
| 30 Day Money Back Guarantes 
FREE CATALOG 


-800-618-7480 
Call 24 Hrs - 7 Days a Week 


WE SHIP IT TODAY - YOU GET IT TOMORROW! 


NOTE: Please Have Make & Model # 
of Equipment Used in Your Area 


National Electronic Wholesalers ** *=* 


CABLE DESCRAMBLERS, test turn-on kits. 
We have the lowest prices in the industry, be- 
cause we have no catalog, and no 800 number! 
Call everyone else, then call us for the best price. 
Cash paid for cable equipment. No Florida sales. 
(305) 425-0751. 
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CABLE EQUIPMENT (Cont'd) 
NOW! A Galaxy of Savings 
Ќа GET RID OF ENDLESS 


MONTHLY EQUIPMENT 
RENTAL FEES! 


Owning your cable 
equipment saves you 
the high cost of 
monthly rental 

charges, and gives 
you complete control 
of your TV. 


We have the Best in 


Everquest * Panasonic * Jerrold * Zenith * Pioneer 


Scientific Atlanta * Oak e 


Hamlin * Tocom 


Eagle * 


] 800 624-1150 


*Descramblers 
| * All Makes & Models 
| *Quantity Discounts 


*30-day Money Back Guarantee *Best Warranties 


Show Time Cable 


643 N 98th St STE 260 
Omaha, NE 68114 


1-800-643-4258 


COD 
MasterCard 
Visa* Amex 

Discover 


CABLE TV CONVERTERS 


Save $100's 

* All makes and models 

e Years of customers 
complete satisfaction 

* Quality Equipment 

e Shipped within 24 hrs 

* Free catalog 


| CABLE DESCRAMBLERS!! Jerrold, Scientific 
Atlanta, Zenith, Pioneer. We offer competitive 
prices, experienced representatives and best 
service around! PREMIER CONCEPTS, (800) 
977-3643. 


CABLE T.V. DESCRAMBLERS, most models, 


best prices, all guaranteed! C.O.D. Orders & 
Catalog Only. 1 (800) 337-CABLE; (206) 
944-9134 Info. CABLE CREATIONS. 


CABLE Test Chips. Puts cable box into full ser- 


vice mode! $29.95 to $59.95. 1-800-452-7090; 
(310) 902-0841. 


100 © POPULAR SCIENCE JANUARY 
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L&L ELECTRONICS INC. 

1430 Miner St. Suite 522 Des Plaines, IL 60016 
1-800-542-9425 

Purchaser must agree ta comply with all State and Federal 
laws regarding private ownership of cable TV equipment. 


CABLE TV DESCRAMBLERS AND CON- 
VERTERS. ALL SYSTEMS GUARANTEED * 
LOWEST PRICES * QUANTITY DISCOUNTS * 
DEALERS WELCOME * FREE CATALOG. 
PERFORMANCE ELECTRONICS INC. 
1-800-815-1512. 233 NORTH 48TH, SUITE 
MBE, LINCOLN, NE 68504-3512. 


CABLE TV DESCRAMBLERS—WE BEAT 
ANY PRICE! ALL MAJOR BRANDS. 
LOWEST PRICE GUARANTEED! ALPHA 
ELECTRONICS 1-800-764-5400. 


چ ال جا OO‏ 


SECRET CABLE DESCRAMBLERS! Build 
your own Descrambler for LESS than $12.00 in 
SEVEN EASY STEPS! RADIO SHACK Parts 
List and FREE Descrambling Methods that 
COST NOTHING To Try, included. Send $10.00 
to: Information, Dept. 3, P.O. Box 669, Seabrook, 
Time! 77586. For C.O.D.s 1-713-922-3512 Any 
ime! 


SCRAMBLING NEWS. Technical info on — 
and satellite descrambling. No equipment sales. 
Free catalog. Voice/FAX 716-874-2088. 


SATELLITE AND CABLE DESCRAMBLERS. 
Large selection. From $34.95. Free catalog. 
212-330-8303. 


ж CABLE TV x 
DESCRAMBLERS 


CONVERTERS x ACCESSORIES 


* Nome Brands ж Great Service ж 
x immediate Delivery ж Lowest Prices ж 


МОЛ AVAILABLE IP CALIFORNIA 


CALL 
FOR FREE 
CATALOG 


Cable descramblers and test aids. All models 
available. Zenith ST1600, $199.00. 30-day mon- 
ey back guarantee. CALL FOR PRICE Visa/MC/ 
Discover. 800-256-2880. 


CB RADIO 


POLICE—FIRE SCANNERS, CB'S MARINE 
2-WAY, ANTENNAS, HPR, BOX 19224PS, 
DENVER, CO 80219. 


CLASSIC CARS 


BATTERY MASTER SWITCH 


Disconnects all electrical circuits with 
a simple turn of the knob. Attaches to 
battery in minutes. Heavy duty. Suitable 
lor 12 or 24 volt batteries. 
Eliminates battery drain, prevents elec- 
| trical fires, provides emergency cut-off. 
Remove knob to stop theft and 
| unauthorized operation. 
$1 4.95 each postpaid 
Add $1 for side post adapter 
BATHURST, INC. 
Box 27-PS, Tyrone, PA 16686 
814-684-2603 


Quantity discounts—12 units or more. 


COMPUTERS 
FREE CATALOG-ON-DISK. IBM Compatible 
ShareWare. ASP Approved Vendor. BUSTER 
SOFTWARE, 1-800-598-7238. 


Prevent, detect, remove computer viruses. 
Frée information. Viruses, Box 37A, Rowley, MA 
01969. | 
Computer BBS. Go online today! Free informa- 
tion. BBS, Box 37A, Rowley, MA 01969. 

BUY, UPGRADE, BUILD YOUR COMPUTER 


RIGHT. Up to date Edition Book. SEND $10. 
Donald, 884 State Route 58, Ashland, OH 
44805. 


| 95433. 800-635-3493. 


UNBELIEVABLE ARCADE games plus h 
business, Windows, utility and education 
shareware. FREE CATALOG, sample ‹ 
$3.00. Professor Rock, 516 South Ha 
$265P, Clayton, MO 63105. 1-314-862-9 


Computer Control of Your Home. Third C 
ration Software for economy, convenience 
curity. Free Brochure, 1-800- 2-COCC 
1-800-226-2666. 


COMPUTER SOFTWARE 
1994TRIS $19.94. Great New TETRIS 
game. “Program of the month"—Per: 
Computer World U.K. Requires (IBM, MO 
VGA/EGA) Playable demo $4.50. Young CI 
1205 E. Apache #128, Tempe, AZ 85281. 


CONTACT LENSES 


UP TO 70% 0 


LENSE 
1-800-521-35 
All Brar 
Lowest prit 

` Disposables from * 

Daily wear lenses from ! 


DISCOUNT LENS CLL 


DO-IT-YOURSELF 
I LISTENING DEVI 


Тын Nd Veléphi pne Conversabians in. yout d 
home Gonnects behween any casselle 
recorder and your telephone line Start 
Maltally when phone answered Recor 
sides d conversation. Siops record 
phone 5 hung up 


e D 


5ut Tcu. im. 


| Super Powerful FM TRANSMITTER 

Many times more powerntul (Мал other Ttransmaters 

Transmits up fo '% ти to any FM rade -Easy їп 

Assemble Wi - up to ЧУ battery [nol тє!) 

hor calang 01 [гапагы Voss сати нег and 
her Specialy fems. елси T $2 00 io USI Corp 
Call 407.725.1000 or send $19.95 + $1.00 
shipping per item to: USI Corp., PO Box 

PS-2052. Melbourne, FL 32902 СООз ОК. 1х 


GET 2 TRANSMITTER 
FOR THE PRICE OF 


wen 


| Law Enforcement Orade Device 
а single IC CHIP is a Roon 
Tele transmitter all in om 
eSimple 5 minute assembly! 
eNo circuit board soldering! 

| eMONEYBACK GUARANTEE! 
Attach the VT-75 microtransmitter ct 
any ЭМ to 12V battery and you can 
|every sound in an entire house over 1 
away! Tiny KC chip uses the most айу: 
|technology to allow you to hear every t 
- even - on any FM radio tu 
the "secret" requen ou select. Yor 
jalo attach the -73 anywhere 
[telephone line and monitor both sides 
| Eon conversations - crystal clear - 
over needing s battery’ Tunes from 
130MHZ! The VT-75 is powerful (10 
iso it transmits farther - even through 
and buikings - where tiny PC boards 
limited circuitry just can't. Want the в 
room transmitter you can buy? Just 
the VT-75 with a hearing-aid batte 
still outperforms all others! WE Di 
MAKE FALSE CLAIMS. Our VT-75 
only one you can buy anywhere that i 
wih a ful 30 day uncondit 
moneyback guarantee! Pre 
microtransmitter with miniature micro 
instructions tO use ав 
transmitter - 
IS&H or save - buy 2 for 
free S&H! VISA, MC, д 
shipping by U.S. Май. COD's add $4. 


DECO Lem. 
INDUSTRIES" 10507 
CALL 914-232-3878 24HR; 


and 


POORMAN'S INFINITY TRANSMIT 
Monitor room conversations! $2.00 part cd 
any telephone! Plans $1.00, Free Са 
Electromart, Box 4, Carthage, TX 75633- 


UPHOLSTERY TRAINING VIDEOS. 
BROCHURE. VUE, BOX 128Р5, El Мега 


ORLD'S SMALLEST 


ЛТ TRAN SNE TITER 
. OTHERS OBSOLETE! 
' Surface Mount Technol- 
(SMT) makes the XSTSOO 
imaliest most advanced FM 
smitter you can buy! Power- 
4 slage design provides 
itest range of any unit avail- 
today. It can transmit whis- 
up toamile away. Powered 
W battery, it works with any 
‘ecelver and is easily tuned 
Ihe FM radio band. Order 
easy to assemble E-Z Kit 
all chip slain pre- 


SFACTION С GUARANTEED. 

800-336-7389 | 

gie ELECTRONICS - SINCE 1981. . 
Southem Ave, Sulte 111, T AZ 85282 


DON'T THROW AWAY THAT USED 
COPIER OR PRINTER CARTRIDGE! 
it yourself REFILL IT |CANON' copiers 


easy SAVE OVER 75% 3 1235 $419.05 24.25 
iata kit ва — mm 
ructions ра 
RACK : 


SHARP comens | | 


Гай 55 


XEROX” 5008 


| $2995 _ 


ORPORATED Order or Information 
Windsor Dr f E. [/08) 598-0580 
His, Б. 80455 ЖЕ FAX (708) 596-9200 | 


RTZ CLOCK MOVEMENT and supplies! 
Prices! Yankee Ingenuity, Box 113, Altus, 


:PAIR FOAM ROT 
FOR YOURSELF! 


| Save you hundreds of dollars! All 

Reding AR. Advent BOSE, JBL E 

nds, adhesive & instructions: 

for. BOSE 907 = $57.85/pr. [mel 

io COD ss Do И yourself with SAT! х 

800-747-3697 MC/VISA 
T04-697-9001 24 Hr 


Incl. make & model w iger 


AUDIO TECHNOLOGIES 
1088, Flat Rock. NC 28731 


lephone Listening 


iter (тше С Dual Modular 
ы VEMM кыны: р, Device 


"Siew "Snap Ви" Kut! - № enie 1o phone 
*Super Powerful! Tunes - 84-1 08 Miz 
“Crystal clear receptian | b 
"Сал be packed up on any FM. Radio 3 r | 
*Transmits both sides of conversation. ky 
"Uses phone line for power and arienna! ® 


i |н < уб 
А $24.95 VEa/MC (214) 255-7490, Mt s 


hor-Radix Вох 660S5-P5 Irving TX 7506 


a ERS ж 
> Ne Tubes арыы 
and $400 
iser Diodes 


йеп! xH—3 P. O. Box 1724 


» LRUMCN T3 Glendale, AZ 85301 


VEILLANCE-COUNTERSURVEIL- 
SE-WE HAVE EVERYTHING! Catalog 
‚ PEP, BOX 930024-5, Norcross, GA 
|. : 
LESALE SPY EQUIPMENT. Catalog 
, Eavesdropping, POB 337, Amherst, NY 
'EILLANCE GEAR. LOW COST UNOR- 
JOX SURVEILLANCE ELECTRONICS. 
HIGH-TECH. CATALOG $5.00. CIA, INC., 
OX 1032, MCLEAN, VA 22101. 


EILLANCE, COUNTERSPY, PROTEC- 
. Guaranteed Lowest Prices! Catalog 
PROTECTOR, Box 520294-A, Salt Lake 
T 84152. (B01)487-3823. 


ED? PHONE TAPPED? FREE Catalog of 
er-Surveillance Equipment tells you Fast! 
‘Ta2-5000. 


KER FOAM EDGES ROTTED? DIY | 


Replacement Kits For Less. VISA/MC/ 
aver. SIMPLY SPEAKERS: 


=== 


AMAZING 


ELECTRONIC PRODUCTS AND DEVICES 


Telephone Line Grabber! Multifunction device: 
listen in to your premises remotely; or access existing "ongoing" 
phone conversations. Also includes emergency call break-in! 
Easy to assemble. TELGRABY Р!ап5......................... $10.00 
TELGRABIK Kit [minus enclesure},...$99.50 | 
TV/Radio Joker Kit 3 

One of the best high tech gags! LN p^ 

EJKTK ... „924.50 f 


Laser Bounce Listener ет hear sounds 
from an area via a lite beam (kit avail). LLIST20 Plans .. $20.00 


3 Miles FM Voice Transmitter 


Uitra-sensitive, high performance kit 
| atlow cost FMVIK ..... . $39.50 
3 Mile Automatic Phone FM Transmitter Kit t ansmits both 
sides of phone conversation. VWPMTK... „. 939,50 


Phone Taping System ÁN Г. 


Automatic, ready to use, complete т. 26 Ө) 


with 4X ext extended різу recorder. TAP2OX.... „ 9128,50 
1mw Visible Red Laser Kit 


€ Produces 1 milion“ lemp equiv LASOSK....558 SO f] 


FREE CATALOG! With Order - Or Send $1.00 E 

MCV SA- Checks weicoma - add $4.00 РАН. COD's add $4.50 ix = 
INFORMATION UNLIMITED 
POBOX716 DEPT Р5193 AMHERST, NH 03031 

TE Orders 800-271-1705 Ings 603-673-4730 + Fax 603-672-5406 


1SPY SUPPLY i 
Find out why the 
CIA — FBI — DEA — 
SECHET SERVICE 


Have ordered from our 
catalog! 


To receive yours, send $5.00 to: 
SPY SUPPLY, INC. 
1212 Boylston St. #120 
Chestnut Hill, MA 02167 
(617) 327-7272 


FREE “SPACE-AGE” TELEPHONE TRANS- 


| MITTER WITH CATALOG. $10.00. SPYMART, 
| Р.О. BOX 2343-5, ATLANTIC BEACH, NC 


2B512. 


Build your own 


Arnon ihe: Bike 


Work with new 
advanced materials! 
Complete plans 
and detailed 
molding techniques 


Compocycle Ltd. 
„О. BOX 422, St. Jerome 
Quebec, Canada 
JITZ5V2 


ls your VCR missing hidden Channels? 
Quick VCR Hookup Guide Explains how. 
| Complete details on 17 unique methods. 
How to connect cable, house antenna, 
| satelite, two vcr's & more. Save $100's on 
| repair with trouble-shooting tips. Local 
| source for all hook-up parts listed. How 
to copy tapes. All settings listed. Money back 
guarantee! Send $6.95 postpaid to: 
SOS, PO. Box 426, Dept. Р501, 
Pickerington, OH 43147. 


LASERS, .5mw To 20 watts, Hundreds of Laser 
Related Products & Plans. For Catalog Call (809) 
278-0563, or Write MWK Industries, 1269 
Pomona Ad., Suite #112, Corona, СА 91720. 


ULTRACOVERT PINHOLE MICRO- 
VIDEOCAM! 10 Mile Video Transmitters, More! 
"Affordable Microvideo" Catalog, $3.00. 
SUPERCIRCUITS, 13552 Research Blvd. 
#B-3, Austin, TX 78750. 


EDUCATION & INSTRUCTION 


HIGH SCHOOL at home, diploma awarded. Low 
monthly payments. No classes, information free. 
Phone free 1-800-228-5600, or write: American 
School, Dept. #347, 850 E. 58th St., Chicago, IL 
60637. 


PRIVATE INVESTIGATION TRAINING! Big- 


Income! Own Boss! FREE Information. Probe, 
P.O. Box (PS) 2133, Beverly Hills, California 
90213- 2133. 


PARALEGAL GRADED CURRICULUM. Ap- | 


proved Home Study. Affordable and Comprehen- 


sive. 100 years of legal training. Free catalog | 


(800-826-9228). Blackstone School of Law, P.O. 
Box 871449, Department PS, Dallas, TX 75287. 


UNIVERSITY DEGREES WITHOUT 
CLASSES. BACHELOR'S, DOC- 
TORATES. ACCREDITED, INEXPENSIVE, 
FAST. FREE INFORMATION. DR. JOHN 
BEAR, COSTEDOAT & BEAR BOOK SALES, 


PO BOX 826PS, BENICIA, CA 94510. 800 


635-8535. 

oo? ———— 
WORLD WIDE COLLEGE of Auctioneering, 
Inc. Term soon. The finest in education for the 
auction profession since 1933. Mason City, IA. 
Call day or night for free catalog 515-423-5242. 


BECOME A PARALEGAL. HOME STUDY. 
P.C.D.1., ATLANTA, GEORGIA. FREE ÇATA- 
LOGUE. 800-362-7070 DEPT. LA109. 


*FREE VIDEO* External BA/BS, MS/MBA, PhD/ 
LAW. Accredited, financial aid, (800) 688-3542. 
LA SALLE UNIVERSITY, Dept. 4618, Slidell, 
LA 70458-2000. 


Fully Approved University Degrees! Eco- 
nomical home study for Bachelors, Masters, 


| Doctorate, fully approved by California State 


Superintendent of Public Instruction. Prestigious 


| faculty counsels for independent study and life 


experience credits (5,000 enrolled students, 
400 faculty). Free information—Richard Crews, 
M.D. (Harvard), President, Columbia Pacific Uni- 
versity, Dept. 2R5J, 1415 Third St., San Rafael, 
CA 94901: 800/227-0119 (California: 
800/552-5522) or 415/459-1650. 


COLLEGE DEGREE WITHOUT CLASSES. i 
succeeded, you can too! Complete report $5 
(refundable). National College Studies, P5194, 
POB 4352, Kingston, NY 12401. 


ELECTRIC VEHICLES 


VOLKSWAGEN CONVERSIONS! FREE 
INFORMATION. PUBLICATIONS, IN- 
STRUCTIONS, VIDEOS, COMPONENTS. 
KAYLORKIT, POB 1550PS, BOULDER 
CREEK, CA 95006-1550. 


EMPLOYMENT INFORMATION 


EASY WORK! EXCELLENT PAY! ASSEMBLE 
PRODUCTS AT HOME. TOLL FREE 
1-800-467-5566 EXT. 8068. 


INTERNATIONAL Employment. Free details! 70 
Chartres, Unit P, Montreal, Quebec, Canada 
НЭА 1J7. Fax: 514-421-6831. 

ENERGY SAVING 
SOLAR, GREENHOUSE, AQUACULTURE, 


| ENERGY SAVINGS CATALOG! 64 pages. Fea- 


turing Sun-Lite&. Solar/electric vehicles, con- 
version kits and components. $2.00 post- 
paid. Solar Components, Dept. PS., 121 Valley 
St, Manchester, NH 03103. 


Heat Water Reusing Lost Energy Year Round. 
Plans $4.50, POB 3272, Vernon, CT 06066. 

Heat your home with oil? SLASH your bills as 
much as 60%!! GUARANTEED. RUSH $14.95 


+ $1.50 SH to ARC Enterprises, 275 Rt. 10 East, 


Suite 220-240A, Succasunna, N.J. 07876. 
SOLAR OVEN, For plans send $10.00 to PO Box 


| 50196, Austin, TX 78763. 


FINANCIAL 


OVERDUE BILLS? Bad credits no problem! 
Licensed/Bonded. Applications to $50,000. Not 
loan company. TCAC, Dept. PS, P.O. Box 26397. 
Birmingham. AL 35226 or call 1-800-869-0607. 


FEDERAL LOANS for small business now avail- 
able. 1-800-777-6342 for free details. 


GET FREE CASH! Private money grants. Foun- 
dation giveaways. Loans. Millions available. 
Sources: Box 5529-Y, Diamond Bar, CA 91765. 


NEED MONEY? Free Grants. Signature Loans, 
Free Foundation Money. Sources: Box 5529-Y X, 
Diamond Bar, CA 91765. 
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HAVE A GREAT IDEA BUT NO MONEY? Ven- 
ture Capital Sources for Start-Up Businesses, 
Development, Expansion. Also Cash for Notes 
and Mortgages. Funding Source Consultants, 
P.O. Box 541424, Grand Prairie, TX 75054-1424. 
Telephone (214) 264-3256. 


FREELANCE READERS NEEDED! $30,000/ 
Year Income Potential, Details: 619-491-1541 
Ext. 71. 24 Hrs. 


HOMEOWNERS. RECOVER BIG REFUNDS 
YOU DON'T KNOW ABOUT. Proven Guide re- 
veals secrets. Send $5.00, (Guarantee), to YIP, 
DEPS41, 19026 Beatrice, Salinas, СА 93907. 


MODELS—SHIPS, CARS, 


PLANES, ROCKETS 


STEAM ENGINE KITS at savings to you! Send 
$2.00 for catalog. Р.М. Research Inc., Dept. 5, 
4110 Niles Hill Road, Wellsville, NY 14895. 


FOR INVENTORS 


WORK DIRECTLY WITH 
REGISTERED PATENT ATTORNEY 
AND ENGINEER 
31 YEARS COMBINED ENGINEERING 
AND PATENT EXPERIENCE 
U.S. & INTERNATIONAL PATENT APPLICATIONS 
Patent and develop your idea with the 
experience of an expert. Call or write for 
free 148 page brochure, confidential ad- 
vice and forms for confidential disclosure 

and record of invention. 

Overseas production, prototypes 
and research readily available. 
INTRODUCTION TO INDUSTRY & MARKETING PLANS 

Also specializing in 
copyrights and trademarks 


Less than 1 hr. flight time to | 


US Patent Office 
MICHAEL I. KROLL 
REGISTERED PATENT ATTORNEY 


US PATENT REGISTRATION 26,755 
171 STILLWELL LA., SYOSSET, NY 11791 


us а Canada } 800-367-7749 


US & Canada 


{OUTSIDE USA 516-367-7777 
FAX 516-692-2787 


REGISTERED PATENT ATTORNEY. D.A. 
Kettlestrings. Free patent/trademark informa- 
tion. 1-800-966-7577. 


PATENT AND DEVELOP Your Invention. Regis- 
tered Patent Agent and Licensed Professional 
Engineer. Send for FREE PATENT INFORMA- 
TION Every Inventor Should Have. Richard L. 
Miller, 12 Parkside Drive, Suite-N, Dix Hills, NY 
11746-4879. (516) 499-4343. 


INVENTORS! Сап you patent and profit from 
your idea? Call AMERICAN INVENTORS 
CORP. for free information. Serving inventors 
since 1975. 1-800-338-5656. 


PATENT IT ECONOMICALLY! Free details. Li- 
censed since 1958. Hainer Associates, 2008 
Fondulac, Richmond, VA 23229. 


FREE help for inventors! No charge for protec- 
tion forms and information kit. Affiliated Inventors 
Foundation. 1-800-525-5885. . 


HAVE AN IDEA? INVENTORS for FREE IN- 
FORMATION PACKAGE/FREE REVIEW, call 
FREEDOM MARKETING INC 1-800-932-4298. 


| Inventors: | 
| Tbe Logical Process" | 
| | 


| to protection and potential profits. 
| — Free Advice. Your first step is important. 
| We have a database of 7+ million 
il. companies to create opportunities 
| for our clients. APSI in Washington DC. 


800-458-0352 


I " r———————— 


| PATENTS DEVELOPED-MARKETED BY 


PROFESSIONAL PATENT ENGINEER, U.S. 
PATENT OFFICE FORMER EXAMINER & MAN- 
UFACTURERS REPRESENTATIVE. Free In- 
vention Protection Certificates. PATMART, Suite 


702 PS, 233 Broadway, New York, NY 10279. 


DON'T BE FOOLED! CALL OUR INVENTORS 
CLUB 24 HOURS FOR INFORMATION. 
1-800-466-1793. 


SELL YOUR IDEA! Discover our exclusive 
S.E.L.L.™ SYSTEM for New Product Develop- 
ment. For free information, call Harshaw Re- 
search 800-451-1326. 
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FOR INVENTOR'S (Cont'd) _ 
INVENTORS—NEVER SEND IDEAS TO 


STRANGERS! AVOID SCAMS-SAVE 
THOUSANDS! REVOLUTIONARY IDEA 
PROTECTION/MARKETING METHOD! 
NONPROFIT ORGANIZATION. FREE 
INFORMATION-24 HOURS: 1-800-846-3228. 


INVENTORS' DIGEST. Americas ONLY Inven- 
tors Magazine. $22/year. Satisfaction guaran- 
teed. 1-800-838-8808. 

Has it been invented? Find out. Efficient, 
economical. Direct! Patent Sarvices 
1-800-398-4444. | 
PATENTS TO LICENSING Former Director Mar- 
keting Nation's Largest Patent Law Firm FREE 
INFO 202-686-4772. 


Inventors: If you have an invention for sale or 
license, write for free booklet explaining how we 


can help you. Kessler Sales Corp., С-7-Р1-4, 


Fremont, Ohio 43420. 


FOR THE HOME 


Rooftop Snow Removal From The Ground. 
Plans: $2.00 SASE TO: PLAYFULL ENTER- 
PRISES, PO BOX 5782, Bend, OR 97708. 


Nylon Brush Mat To Clean Shoes and Boots. 
Sturdy. Hardwood Frame, 1312" Long, 11" Wide, 
2" High. Send $21.95 To: Myers Gift House, 6138 
Stone Creek Rd., Newcomerstown, Ohio 43832. 


IS LEAD PAINT IN YOUR HOME? Test Kit 
$30.00. Home Testing, 333 C.P.W. #41, NY, NY 
10025. 


GOVERNMENT SURPLUS 


DRUG RAID SEIZURES: Dirt Cheap! Cars, 
Houses, boats, computers. Seizures, Box 
51488-ҮО, Ontario, CA 91761. 


DRUG SEIZED VEHICLES, houses, etc. 400 
source nationwide directory $19.95. Phone 
903-677-7300-B.- 


HEARING AIDS 


HEARING AIDS 


PRICE CATALOG, FREE! 


Tout Nep i HALE Ro 
types save up to 

! salesmen. Sold by AIR MAIL on HOME 

{ TRIAL. FREE Catalog. Write: 

L] 

2 


MONEYSAVERS. 
Dept. PS1D 36658 Apache Plume Dr. 
Palmdale, CA 93550 


HEARING AIDS - GUARANTEED LOWEST 
PRICES! No huge commissions, Home trial, 
terms. All makes. We're the oldest, biggest, best. 
Custom instrument specialists. Free information, 
1-800-323-1212. Lloyds-PSC. 


FREE 
|. CATALOG! 
New Hearing Aids 
* All Models aun FX EN 
* Huge Savings Ox | \ 
* Мо Salesman will call 


Try Before You Buy! 
Write: Rhodes Hearing 
20112 Ohio St., Brookport, IL 62910 
1-800-453-4905 (24 hrs.) 


HELP WANTED 


EARN MONEY Reading books! $30,000/yr In- 
come potential. Details. (1) 805-962-8000 Ext. 
Y-20025. 


HOME TYPISTS, PC users needed. $35,000 
potential. Details. Call (1) 805 962-8000 Ext. 
B-20025. 


WEEKLY Processing Envelopes! 
No Quotas/bosses! Sincerely Interested send 
Self-Addressed Envelope: IBMA, 6102E. Mock- 
ingbird-298MGM1, Dallas, TX 75214. 
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Guaranteed Work! Assemble easy products at 
home. Excellent Income! 1-800-377-6000, 
ex6050. 


$329.84 Weekly Assembling Products At Home. 
Free Information. Toll-Free: 1-800-333-3294 
(Message). 

$1,500 WEEKLY mailing our circulars! . . . Be- 
gin NOW! ... packet! MESA-L2, Box 


HAWAII CALLS. Escape winter blahs. 1005 of 
jobs in all fields. Fresh classified list. Send $14 
w/name å address to Seidel’s, 162 Kaiulani SL, 
Hilo, HI 96720. 


HOBBIES & COLLECTIONS 


MILITARY Medais Catalogue. $1.00; 10 issues 
$8.00. S. Vernon, BOX 890280PS, Temecula, 
CA 92589-0280. 


PINBALL MACHINES—BOOKS, PARTS, SUP- 
PLIES. CATALOG $1.00. MARCO, 2401 SUN- 
SET, W. COLUMBIA, sc 29169. 


Lava from Mount Shasta California. 


Approximately 2 Ib. chunks! $19.95; 2 for $34.95. 
Shasta Minerals, 1005 North Street, Yreka, Cali- 
fornia 96097. 


HOME AUTOMATION 


IR MASTER: TheBest 
Mac/PC peripheral for control of ALL | 
Infra-Red & X-10 gear via any button on your IR 
remote. Send & Recelve both IR & X-10; build | 
Macros & control them by IR, X-10, time, switch. | 


Automation, Boardroom Control & MultiMedia! | 
Hot Looking 5*5=3"Cube: Models from $499. 
Dancraft Enterprises 800-860-8910 


INVENTIONS WANTED 


INVENTIONS, ideas, new products! Presenta- 
tion to industry. National exposition. 1-800-288- 
IDEA. 


INVENTORS: Free Patenting Information Kit! 
The Concept Network Represents people with 
new Product ideas. Prototype or schematics 
preferred; bul not required. Call today! 1-800- 
835-2245 Ext. 67 

FREE INVENTION PACKAGE: Davison & Asso- 
ciates offers quality Development, Patenting, 
and Licensing. Call 1-800-677-6382. 


INVENTIONS NEEDED—Free advice and intor- 
mation. 45 years combined experience. Call 
1-800-979-5555. 


SEND INVENTIONS TO BUSINESSMAN FOR 
EVALUATION-PROFITS. KRAUSS, BOX 
630187, N.M.B., FL 33163. 


INPEX-America' largest invention/new product 
show! Over 500 exhibits expected from more 
than 20 countries. New product licensing/sales 
opportunities! May 20-22, 1994. 
1-800-422-0871. 

Inventors: Free information on offering your in- 
vention for sale. Kessler Sales Corporation, C-7- 
IW-4, Fremont, Ohio 43420. 


JEWELRY 
REPLICA SWISS WATCHES 18KT Goidplated! 


Lowest Prices! 2Y Warranty! Waterproof! PH 
(404) 682-0609; FX (404) 682-1710. 


| JOKES & NOVELTIES | 


BEST FULL-PAGE, COPY-READY JOKES OF 
ALL TIME. SEND $9.95 TO: LAUGH AT, INC., 
BOX 518, ORTONVILLE, MI 48462. 


THE GROWLER: Make the spine tingling roar of | 


a wild beast. Easy to assemble and use. Plans 
$4.00. Growler, P.O.B. 396, Smithton, IL 62285. 


| КЇТЕ$ | 


| FREE COLOR CATALOG 
Choose from over 200 kites 
Many unusual & innovative designs | 
Call or write for your catalog today! [| 
i Into The Wind * (800) 541-0314 
1408-P Pearl St., Boulder, CO 80302 
| ШЕШШ ШШШ ОШЫН ШЕШ ШШ eee E x E 


rKITES WS 


LOANS BY MAIL 


ls | 


SIGNATURE Loans, must have checking ac- 
count & steady job. Call 1-800-445-0680. 
BORROW $500-$40,000! "Overnight" on Sig- 
nature. Keep indefinitely! Action, Box 5499-Y, 
Diamond Bar, CA 91765. 


BORROW: $100 - $100,000! Fast! Confidential. 
Glendale Associates, P.O. Box 260279, Plano, 


MAGIC 


MAGIC, NOVELTIES. SEND $2.00, RECEIVE | 
CATALOG, FREE TRICK, $5.00 DISCOUNT. 
KMS, BOX 2785N, FAIRLAWN, NJ 07410. | 


MISCELLANEOUS 


MEN S WIDE SHOES 
EEE-EEEEEE, SIZES 5- iiis 
Extra width for men who 


| | needit. Excellent variety. 


| styling and quality 
Send for FREE 
CATALOG 


HITCHCOCK SHOES, INC 
Dept. 16 A Hingham, MA 02043 


PLANES, ROCKETS 
LIVE STEAM MODELS! Kits or Assembled. 
Over 100 different models. Stunning Colored 
CATALOG $6.95 Refundable. VIDEO 9.95. 
YESTERYEAR TOYS & BOOKS INC, Dept PS, 
Box 537, Alexandria Bay, NY 13607. PHONE: 
(613) 475-1771. 


STEAM ENGINE KITS а! savings to you! Send 
$2.00 for catalog. P.M. Research Inc., Dept. 5, 
4110 Niles Hill Road, Wellsville, NY 14895. 


MONEYMAKING OPPORTUNITIES 


EASY WORK! EXCELLENT PAY! ASSEMBLE 
PRODUCTS AT HOME. TOLL FREE 
1-800-467-5566 EXT. 6517. 


UNLIMITED INCOME FROM LOUD- 
SPEAKERS! Incredible design manual ($7.95) 
or car subwoofer plans ($6.95) Both for ($13.95) 
Westlake Audio, P.O. Box 533, Morgantown, WV 
26507-0533. 


WIN $$ CANADIAN LOTTERIES TAX FREE 
LUMP SUM WINNINGS! SEND $3.00 FOR 1 
TICKET AND FULL PROGRAM DETAILS. JOIN 
THE CLUB! INTERNATIONAL LOTTERIES, 
1101 RACHEL ST. EAST #1007, MONTREAL, 
QUEBEC, CANADA H2J-2J7. 


NEW PRODUCTS 


COUNTERFEIT CURRENCY DETECTOR. Uni- 
versal. Send $5.95 to 701-17340 Harper Ave., 
Detroit, MI 48224. 


HEADACHES? DROWSINESS? detect 
HARMFUL levels of CARBON MONOXIDE in 
your Home, Vehicle, or Workplace. Vapor Dos- 
imeter $15.00. Fire Central, 13314-122 Ave., 
Edmonton, Alberta, T5L-2V5. 


OF INTEREST TO ALL 


EYEGLASS LENSES SAVED FROM 
SCRATCHES. FOR COMPLETE INFORMA- 
TION AND PLANS, $10.00. LANE SERVICE, 
Box 187, Livermore, CA 94551-0187 PATENT 
PENDING. 


POEMS NEEDED! 100% Cash Royalty, Publish- 
ing, Recordings, Radio/TV Promotions, Broad- 
way Music Productions, Box 7438P S, Sarasota, 
FL 34278. 


| "DON'T MISS THIS ONE"! Ancient way to kill 


rats. and mice. No poison or traps. Send five 


| dollars cash, self-addressed stamped envelope 


for fast response. No personal checks. Colfax 
Enterprises, P.O. Box 359, Collinsville, MS 


| 39325. 


SAVE up to 35% on your long distance PH 
BILLS. Easy, GUARANTEED. Send f 
+$1.00 S&H. С.Н. Service, Р.О. Box 1! 
Milwaukee, WI 53216. 


STOP AGGRESSORS—Carry your BC 
WHISTLE, Ear splitting sound $6.95. 
Ranch, HC10 Box 700, Lakeview, OR 9? 


PATCHES, DECALS, BADGES 


CUSTOMIZED PATCHES, PINS, DEC 
FREE CATALOG, STADRI, TIR TIN 
STREET, WOODSTOCK, NY 12 
914-579-5600. =  &h—  — 


PLANS & KITS 


Concrete Dome Kit жы 4 
Build your own 
super strong 
concrete dome! 
Offices, homes, 
sheds, cabins 
rental units, etc 
319.95 
VHS Video 
| # Brochure 


` PLANS, PLANS, BLUEPRINTS 


Super Storage Workbenches Plans $ 
Shorten, Р.О. Box 1617, Orem, UT 84059 


em om Gift 


Call 1-800-608-00 
Monolithic Constructors, 
PO Box 479-5 • AS АР TX 7 


x= 


RUBBER, plastic compounds. technic 
sources. Free information: Caster. Box 165 
Memphis TN: 381 86- 0586 


CASTOLITE Liquid Plastics. Crystal ded 
ors. For casting, embedding, coating, fiber 
ing, repairing and reproducing with our 
Making Supplies. Catalog $2.00. CASTO 
Dept. HAPS. 4915 Dean, Woodstock, IL 5 


RADIO, TELEVISION 


SECRET Scanner Frequencies: Federal 
etc. Free Catalog! CAB, Box 56PS, Com 
NY 11725 


INSIDER books on television and satellite 
ing, scanners and secret frequencies. Fre 
log! Index Publishing, 3368 Governor Driv 
273FPS, San Diego, CA 92120 


RADIO/TV/ELECTRONICS 
BECOME A HAM RADIO OPERATOF 
Video Course gets you on the air in no ti 
Morse Code required! Fast, easy, fun! С 
teed! Call ARAL today 1-800-32-NEWH 
FREE INFORMATION 


REAL ESTATE 
NORTHERN IDAHO. 5-10-20 ACRES. f 


ful Northwest forest and lake country. Hi 
fishing, recreation, retirement. FREE br 
NATIONAL ASSOCIATED PROPERTIES 
C Sherman, Coeur d'Alene, ID 83814 
664-8161 


GOVERNMENT LANL 
US CITIZENS ONLY 


—— — MONTANA — 
Trees, Creeks and Wildlife, 20 QUALITY 
(and up), close to Yellowstone Park, star! 


$9,750. Easy Owner Financing. Guara 
Access. Warranty Deed. Free Color Bro 


Rocky Mountain Timberlan« 
1315 East Main * Dept. PS. Р.О. Вох 1 
Bozeman, MT 59771-1153 * (406) 586-1 


— Call Toll Free: 1-800-682-B0t 


REAL ESTATE (Cont'd) 


IFORNIA. Acreage. Lots. $50 down. $50 
Му. 4602 Ethel Ave., Sherman Oaks, CA 
3. 


'ERNMENT HOMES from $1 (U repair). De- 
ient tax property. ions. Your area 
05 962-8000 Ext. GH-20025 for current repo 


e MONTANA LAND e £ 
20 ACRES - $12,900 


Hike, camp, hunt, fish, 
explore Montana's 
unspoiled wilderness. 
Near nat'l forest land 
& recreation areas. 


FREE BROCHURE 


all Toll-Free 1-800-252-L AND 
| in Montana call +Hip-587-5-4p9 
Y elbow stone Basin Properties 
Vin V cre Prolibrted 


"ERNMENT LAND now available for claim. 
о 160 acres/person. Free recorded mes- 
i: (707) 448-1887. (4JG6) 


д RECYCLING 


ROTECT THE ENVIRONMENT! | 
Ip the environment by advertising your 
ling ideas and products in Popular 
ience's Classified Opportunity Mart. 
II Randi for advertising information: 
1-800-445-2714 


RECIPES I 


ATO SCONES, SHORTBREAD, SOUP, | 
| SEND $4.00, SASE. BOX 75237, WRAPS, | 


TE ROCK, B.C., CANADA V4A 9N4. 


HENTIC MEXICAN SALSA + OTHERS. 
D $2.00 + S.A.S.E. TOG.B.R., 1447 REED 
, KINTNERSVILLE, PA 18930. 


RERIBS: Mouthwatering Ribs Fall Right Off 
Bone. $3.00 SASE TO Ribs, Box 781, 
ester, PA 19490. 


EMADE LIQUEURS! For a fraction of the 
Diet liqueurs included! 15 Delicious reci- 
Great for Holidays! $7.95 check/mo: 
таг Resources, DPSB1, Р.О. Box 1170, 
ston, IL 60204. 


olate SKI CAKE recipe. Send $1 and SASE 
D Box 522015 S.L.C., UT 84152. 


REMAILING SERVICES 


FIDENTIAL ADDRESS. FORWARDING 
LDWIDE. VOICEMAIL. MAILPOST, 2421- 
Pratt, Chicago, IL 60645. (312) 764-0100; 
890-3199. 


BE ROOFING 
eowners Roof Repair Handbook— 
s roof leaks covered. Send $10.00 to 


ood, CO B0214. 


SATELLITE TV 


HS MODULES $399.00 WITH FREE PRO- 
MING. 30K LNB $69.00. GET YOUR BEST 
E AND WE WILL BEAT IT. WE SELL ALL 
JA BRANDS, ALL ITEMS SHIPPED UPS. 
LLITE T.V., 120 W. CENTENNIAL, MUN- 
N 47303. 1-317-288-0074 TECH HOURS 


e Roofing Publications, 1754 Ingalls, | 


FREE 


56 Pago 


Satellite-TV. 


100% Satisfaction | 
Guarantee 


* All Major Brands 


* Complete Systems | 
a Accessories, 
Huge Savings 
‚ Easy Installation 
: Complete Iniruet, 


Over 40, 000 Satisfied Customers 
a 1 -800- 334- 6455 


Int! 218-729-3231 Fax 218-729-4978 


SKYVISION INC. 
1030 FRONTIER DRIVE 
FERGUS FALLS, MN 56537 


"INSTALL OR UPDATE YOURSELF! 


SUPER low satellite prices. Free U.S.— 
Intemational catalog. Satman, 800-472-8626. 


SCIENCE & CHEMISTRY 


“EXPERIMENTERS” LABORATORY CHEMI- 
CALS - GLASSWARE, Catalogue $2.00, Es- 
tablished 1953, Hagenow Laboratories, 1302 
Washington, Manitowoc, WI 54220. 


ROBOTICS, ASTRONOMY, PHYSICS, CHEM- 
ISTRY AND LABORATORY SUPPLIES CATA- 
LOG. $3.00 REFUNDABLE. SINCE 1970. SAVE 
UP TO 30%! ANALYTICAL SCIENTIFIC, 11049 
BANDERA, SAN ANTONIO, TX. 78250. VISA. 
210-684-7373 


MAKE YOUR OWN ROCKETS homemade 
fuels, chemicals, plans, supplies catalog $3.00. 
PYROTEK, P.O. BOX.1, CATASAUQUA, PA 
18032. (717) 256-3087. 


LABORATORY CHEMICALS & GLASS- 
WARE. ACIDS, SOLVENTS, ORGANICS & 
INORGANICS. ADVANCE SCIENTIFIC 
305-927-2700. 


LABORATORY GLASSWARE, equipment, 
Vacuum Pumps. New & Used. Unbeatable 
Prices. Catalog $2.00. Reynolds Scientific, P.O. 
Вох: 3728, Pinedale, CA 93650- 3728. 


Cosmic ray CLOUD CHAMBER. Thorough 


plans, $15. Kits available. Les Williams, 30436 
Miller, Valley Center. СА 92082. 


Catalog Buyer's Guide BM 


STAMP COLLECTING 


FREE! 100 World Wide With Approvals. Kloster, 
18289 Bunny, Jamul, CA 91935. 


50 Ditferent Selected United States Stamps. 
Only $1.00. Tom Roush, PO Box 1706-M, Willis, 
TX 77378. 


| 100 UNITED STATES stamps 25¢ with AP- 


PROVALS. Becker, Box 3284-P5, Portland, OR 
97208-3284. 


MALAGASY NOBEL PRIZE WINNERS: 
SHEETLET OF 16 STAMPS $12.50. ILAN'S 
TOPICALS, POB 32315, BALTIMORE, MD 
21208. 


1,000 STAMPS, $2.95. Guaranteed Worth Over 
$30 at International Catalog Prices! All-Different. 
55 Countries! Money Back. Other stamps to buy 
or return. Kenmore, OM-918, Milford, NH 03055. 


FREE UNITED STATES PRICE LIST, $3.00 Gift 
Certificate, DISCOUNTED APPROVALS, 
CORNETTA, POB 1509-S, Lake Placid, FL 
33852. 


FREE DISCOUNT PRICE LISTS, IVA, BOX 197- 
B, HANFORD, CA 93232. 


FREE GIANT BARGAIN STAMP CATALOG, 
FULL OF ALL THE LATEST OFFERINGS ON 
WORLDWIDE STAMPS, ACCESSORIES AND 
SUPPLIES, BASEBALL CARDS, POSTCARDS 
AND BANKNOTES. PLUS YOU'LL RECEIVE 


STAMPS ON APPROVAL. BUY ONLY WHAT | 


YOU LIKE, RETURN BALANCE, SATISFAC- 
TION GUARANTEED. JAMESTOWN STAMP 
COMPANY, INC., DEPT. E14PS, JAMESTOWN, 
NY, 14701-0019. 


300 Breathtaking Stamps-25 Countries. Only 
$1.00 with latest bargains and sensational ap- 
provals. NeoTrends, SA94, Box 982F, Toronto, 
Canada М4Ү 2N9. 


Ш TOBACCO, PIPES, CIGARS 


HOT NEW Pick up matches. Ash-tray starts to 
cough & says "no smoking" $12.00. Duke Enter- 
prise. 1909 6th Ave, E. Bradenton, FL 34208. 

` TOOLS & MACHINERY 
4' Metal Cutting Lathe $125.40. Taig, 12419 


| Nightingale Lane, Chandler, AZ 85249. 


"STARTING AT $390 
‘MILLS -METALS -BOOKS 
Cs Î -PRECISION INSTRUMENTS 


ea = att Catalog $2.00 
(513) 322-8562 


CAMPBELL TOOLS COMPANY | 
2100-P Selma Road · Springfield, OH 45505 


BOLTS, SCREWS, TOOLS, WHOLESALE, Di- 
RECT. Guaranteed. Catalog $2.00 (refundable). 
Camelot, Dept. 33, Box 65, Bristol, WI 53104. 


SHERLINE LATHES Тһе Machine 
Shop That Fits On 
=m CM A Closet Sheil 
"1 BLUE RIDGE. 


TREASURE FINDERS, 
METAL DETECTORS 


LOCATE BURIED TREASURE ... USING IR 
LASER LOCATOR 2001. Sensitive, Ex- 
tremely Accurate, Simple to Operate. Send 
$2.00 for Brochure. J&J Associates, 1100 Irvine 
Blvd., #433, Tustin, CA 92680. 


WATER PURIFICATION 


WATERWISE PURIFIERS . . . homemade dis- 
tilled. (800) 874-9028. Box 45982, Center Hill, FL 
33514-0459. 

FACTORY DIRECT ... BEST WHOLESALE 
PRICES! Complete Undercounter REVERSE 
OSMOSIS WATER PURIFIER. . . $129.95. DIS- 


| TRIBUTORS WELCOME. 1-800-423-6889. 


PoPULAR SCIENCE 


IS A 


“MAGNET” 


FOR OUR BUSINESS 


Spy Supply 
Chestnut Fill, Mass. 


To place your ad and help your business grow, 
call Randi Cohan or Paul Walker 


1-800-445-2714 


1 4.5 million readers every month with an ad in Popular Science Classified Opportunity Mart. March '94 issue deadline (on sale Feb. 15th) is December 16th. Rates: 
( ? pe word. Minimum ad 12 words. Darker type (bold) words $1.00 per word extra. Display Classified: $725.00 per inch. Payment with order, or charge your Visa, 
ard, American Express, Discover Card or Diners Club account (give number and expiration). Advertisers using box number in ad must furnish name and street 

5 for our records. Send order and remittance payable to POPULAR SCIENCE, Classified, 2 Park Avenue, New York, NY 10016. For advertising information call 
2714 ext. 5163 or 5132. FAX # 212-779-5568. 


ilar Science reserves the right to refuse any advertising order. Only publication of an advertisement shall constitute final acceptance for continued publication. All 
's are subject to the applicable rate card, copies of which are available upon written request sent to the address provided. 
tandi Cohan, Paul Walker, Classified Advertising Representatives 
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Mo vM 
ON SKATES 


katers and motorcy- 

. clists could enjoy 
both activities at the 
same ti в with a bicy- 

“cle frame having an en- 

 gine-driven wheel at 
one end and a sled run- 
пег on the other. A seat 
allowed the rider to put 
his feet up, or he could 

. stand on skates and be 
pulled along. One con- 
fusing feature: Turning 
the handle bars steered 
the vehicle in the oppo- 
site direction. 
January 1919 


25 YEARS AGO 
Miuscie Car Test 


г road tests of four con- 
vertibles with 350-cubic- 
inch V8s, Ford's 1969 Mus- 
tang and Cougar lagged 
behind GM's Firebird and 


Camaro in overall perfor- 
mance. Despite the Fire- 

. bird's quality-control prob- 
lems, the editors gave it top 
honors. The Camaro placed 
second.—January 1969 


75 Years AGO 


War PLANES 


Ithough the flying machine was expected to play some 
part in World War I, no one could have envisioned that 


its role would be so substantial. The four war years saw 
more innovations in aircraft than did the decade of peace- 
time preceding the war. Planes that did not exist in 1914 


‚ were used for bombing, machine gunning, and transport. 


Fighter planes capable of speeds over 150 miles per hour 
were in use by the end of the war. —January 1919 


25 YEARS Або 
ELECTRIC Car RACE 


on't hold your breath 
waiting for an electric 
car you'd want to drive, 
much less one you can af- 
ford." A report of the 
MIT/Cal Tech Hot Car En- 
duro Race was actually a 
catalog of the shortcomings 
of the two entries. The 


most prevalent problem: 
overheating of batteries 
and motors. Packing the 
batteries in ice helped, but 
the size and bulk of the 
batteries did not allow 
much space for ice. “Of 
course a tow car or genera- 
tor was a necessity, since 
you can't walk down the 
road for a can of electrici- 
ty." Both cars completed . 
the cross-country race, but 
more than a week of prob- 
lems left POPULAR SCIENCE 
editors skeptical about the 
future of electric vehi- 
cles.—January 1969 
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100 Years Асо 


COASTAL RESCUE 
SERVICE 


| T: United States Life-Sav- 


ing Service had more than 
250 stations on both coasts 
and the Great Lakes. Facili- 
ties included barracks, boat- 
storage buildings, and, in 
some instances, accommoda- 
tions for survivors of ship- 


— SAMPUNG A Century OF POPULAR SCIENCE 


100 YEARS Аво 


` FORESEEING THE 
FLYING MACHINE 


T: construction of a 
| rii flying ma 
chine demands a variety 
of gifts and resources not 
to be found in one man: 
there must be an inventor, 
a mechanical engineer, a 
mathematician, a practical 
mechanic, and a syndicate 
of capitalists.” Wilbur and 
Orville Wright fulfilled this 
writer’s prediction, making 
the first flight nine years 
later at Kitty Hawk, N.C. 
—January 1894 


wrecks. Crews of six or seven men, each earning $65 a 
month, lived at such stations. Twenty-five-foot-long “surf- 


boats,” 


able to hold 15 people plus crew, were most common 


ly used for rescue operations. The U.S. Life-Saving Service 
was absorbed by the Coast Guard in 1915.—January 1894 


50 Years Aco 


Woop-BurRNING 
CARS 


21] her up with half a 

Fo of oak." Wood-fu- 
eled, gas-producing en- 
gines were proposed dur- 
ing the gasoline shortage 
of 1944. Trucks ran 50 or 
60 miles on one load of 
four-inch hardwood chips. 
Larger pieces burned less 
steadily, and soft woods 
left tars and gummy 


residues. Even with naa 
wood, tanks and een shad 


to be cleaned every 9 | 
miles and engines over- _ 


hauled every 6,000 miles. - 
One horsepower hour was 
produced from 1.76 pounds | 
of wood. Without major en- 
gine conversions, the maxi- 
mum horsepower was 70 . 
percent that of gasoline. _ 
Reduced power and the 
need for frequent servicing. 
severely handicapped zi 


the solid-fuel engine. 


January 1944 
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If you're considering a new car, think again. S-Series Base Tough. 


Before | Quiet. Affordable. You can actually hear yourself think about all the 
You Duy money you saved. S-Series Extended-Cah Spacious cabin. 
Á New Dar Reasonably priced. Big, beautiful bed included. [hats a valuable 
Consider arrangement. S-Series Extended-Dab 4x4 A Лиге interior four 
Ems ш 
These Five wheel drive and the biggest V6 in the business. What a concept. 
| m 
Options S-Series $$ /05 horses, sport suspension, and extras like fog lamps 
| | | ш | 


and a leather-wrapped steering wheel. Think of it as a muscle car 


with a bed. S-Series IRZ /t sits higher than the rest of the S-Series. It lives on massive 31 x 10.5-inch 


blackwalls and has a 165 HP V6 engine. Your very own monster. We could go on and on about how 


different our trucks are, but we're running out of paper. Consider the new Chevy The New 
Chevy S-Series 


S-Series. So new from the inside out, everything else 15 history. LIKE A ROCK 


For a free product brochure call 1-800-950-2438. 9, 
The Chevrolet Emblem is a registered trademark and Chevy is a trademark of the GM Corp. ©1993 GM Corp. All Rights Reserved. a 


Buckle up, America! 


